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If you own a VHF ONE, 
a TS-700A or an FT-221 



Tempo’s 100AL1 
d state linear I 
s just what II 
u need 3 


Double your pleasure with the first truly linear solid 
state power amplifier available. The 100AL10 guar¬ 
antees increased range and clarity in your VHF 
communications under all operating conditions. It 
operates in the frequency range of 144-148 MHz 
with poweroutputof 100W (nom) with lOW(nom) in. 
Modern solid-state technology is used throughout, 
along with conservatively rated components to 
assure the highest possible reliability. Microstrip 
design on glass epoxy circuit boards give added 
resistance to damage from shock or prolonged 
vibration. 

Simply plugs into any of the above transceivers 
(an SS8 adapter is required with the VHF-ONE) and 
you’re on the air. .. loud and clear. 

The 100AL10 112VDC)...$179.00 

The PS-1220 (AC power supply).$129.00 

The 1O0-AL10-B {AC power supply and amplifier in one 
compact package. ..ready for AC operation) $295.00 


VERSATILITY PLUS! 


the TEMPO MR-2 

VHF HIGH BAND MONITOR-PAGING RECEIVER 

The Tempo MR-2 is a shirt pocket size monitor- 
paging receiver with hundreds of uses. 12 channel 
capability...more than any competitive receiver and 
at an economical price. Excellent selectivity and 
guaranteed sensitivity across a 4 MHz band spread, 

_ 140-170MHz 

r-M .. rr: ..... = ~ir ~r'.~ range. Plug- 

^|| f Ta In crystals. 

1 iMfc Ni-cad bat- 

® I \ ‘eriesand 

, ft I » accessory 

1 charger 
I included. 

I . ~ —W|. f $79.00 

model 

m 0o 



The Tempo I me. nnw 


more than over...solid * a lire 


Tempo VHF-ONE Full 2-meter band coverage (144 to 
148 MHz for transmit and receive • Full phase lock syn¬ 
thesized (PLL) • Provision for accessory SSB adaptor * 
5-digit LED receive frequency display ♦ Automatic 
repeater split • Solid state * 10 watts output , ,$495.00 

Tempo SSB ONE SSB adaptor for the Tempo VHF-ONE 
* Selectable upper or lower sideband * Noise blanker 

built-in * RIT and VXO .$225,00 

Tempo/ CL- 146A A mobile transceiver for the 2 meter 
amateur band * Compact and rugged * Solid state • 
144 to 1 48 MHz(any 2 MHz without retuning). 12 channel 
possible. One channel supplied, two channels of your 

choice free .,.. .....*.$239,00 

Tempo CL-220 Same general specs as CL-146A, 


but operates 220 to 225 MHz (any 2 MHz without 

returning),........$299,00 

Tempo FMH Two watt VHF 7FM hand held * 6 channel 
capability # Solid state * 144-148 MHz • Includes 
1 pair of crystals, built-in charging terminals for m-cad 

batteries..... .... $199,00 

Tempo 6N2 Power amplifier for 2 and 6 meter operation 
• 2000 watts PEP input on SSB & 1000 watts input on 
CWandFM • 

Solid state power supply..... $795.00 

Tempo 2002 For 2 meter operation..$695.00 

Tempo 2006 For 6 meter operation.$695.00 

Tempo VHF/ UHF Amplifiers A wide range of solid state 
power amplifiers for use in most land mobile 
applications. 


JVeut from Tempo 

Tempo's brand new advanced design digital 
display transceiver...the Model 2020, 80 through 
10 meters, SSB. Another solid value in the Tempo line. 

11240 W Olympic Blvd , Los Angeles, Caht 90064 213/477 6701 
931 N Euclid. Anaheim, Calil 92801 714/772 9200 

Buffer, Missouri 64730 816/679 3127 
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Stay tuned for future programs 



The HAL ST-6000 demodulator 
/keyer arid the DS-3000 and DS-40G0 
KSR/RO series of communications 
terminals are designed to give you 
superlative TTY performance today 
—and In the future. DS series termi¬ 
nals, for example, are re-program¬ 
mable, assuring you freedom from 
obsolescence. Sophisticated systems 
all, these HAL products are attrac¬ 
tively priced—for Industry, govern¬ 
ment and serious amateur radio 
operators. 

The HAL ST-6000 operates at 
standard shifts of 850, 425, and 
170 Hz, The tone keyer is crystal- 
controlled, Loop supply Is internal. 
Active filters allow flexibility in estab¬ 


lishing different tone pairs. You can 
select AM or hard-limiting FM modes 
of operation to accommodate differ¬ 
ent operating conditions. An internal 
monitor scope (shown on model 
above) allows fast, accurate tuning. 
The ST-6000 has an outstandingly 
high dynamic range of operation. 
Data I/O can be RS-232C, MIL 188C 
or current loop. 

The DS-3000 and DS-4000 series of 
KSR and ROterminals provide silent, 
reliable, all-electronic TTY transmis¬ 
sion and reception, or read-only (RO) 
operation of different combinations 




of codes, including Baudot, ASCII 
and Morse. The powerful, program¬ 
mable 8G80A microprocessor is in- 
eluded in the circuitry to assure maxi¬ 
mum flexibility for your present needs 
—and for the future. The KSR models 
offer you full editing capability. The 
video display is a convenient 16-line 
format, of 72 characters per line. 
These are some of the highlights. 
The full range of features and speci¬ 
fications for the ST-6000 and the DS 
series of KSR and RO terminals 
is covered fn comprehensive data 
sheets available on request Write for 
them now—and tune in to the most 
sophisticated TTY operation you can 
have today,,, or in the future. 


HAL Communications Corp., Box 365, 807 E, Green Street 
Urbana, Illinois 61801 * Telephone: (217) 367-7373 
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a second look 

by Jim Fisk 


If attendance at the microprocessor seminars at the various hamfests around the country is any indication, 
amateur interest in these versatile machines is growing by leaps and bounds. Although a good deal of this 
increased interest is due to the drastic price reductions of the past few months, improved support from the 
manufacturers in terms of hardware and software have been a contributing factor. Whereas last year's 
computer hobbyist spent the majority of his time developing and building hardware, today the trend is 
toward the software, or programming, side of computer design. And, as many hobbyists are discovering, 
software is often more challenging — and rewarding — than wiring up a board full of logic chips. 

Another trend that promises to increase the popularity of the home computer is that of designing the 
basic machine to accomodate future developments in microprocessor technology. Although the direct 
interface logic is different for each processor chip, with careful circuit design it's possible to retain all of the 
expensive memory boards of the basic system, as well as most of the input/output circuitry. This takes a 
good deal more planning, and an understanding of LSI 1C design, but the computer manufacturer who is 
successful will dominate the future market. As it stands now, most computer systems are oriented around a 
single microprocessor chip. This is unfortunate because it means that each new, improved processor that 
reaches the marketplace requires a whole new design, an entirely new machine — input/output logic, 
memory and power supplies. At least one company. The Digital Group, Inc., has recognized this basic 
deficiency and has come up with a computer system that will accomodate a wide range of microprocessor 
chips. With this design concept you don't have to buy a whole new system each time an advanced processor 
hits the market; you simply buy a new CPU card (at considerable cost savings) and use your existing 
memory and input/output logic. 

As with all new developments, the microprocessor field has been in a continual state of flux since the 
first device was announced several years ago, and I see no reason for it to settle down in the near future. If 
you made a survey of computer hobbyists right now, you'd probably find that most of them use an Intel 
8080 or 8080A in their system, with the Motorola 6800 running a distant second. This is an important 
consideration if you're thinking about buying a computer for home use because it means that there are a 
large number of programs available which you can put to work as soon as you get your machine. Once 
you've had some "hands on" experience with existing programs, the task of writing your own programs will 
look much less formidable. That's when the real fun of owning your own computer begins. 

It's important to keep in mind that just because the 8080 is king of the hill right now doesn't mean it's 
always going to be that way. The new Zilog Z80, for example, operates much like the 8080, but is faster 
and has a more powerful instruction set; waiting in the wings are yet more powerful processor ICs which 
will reach the market in coming months. However, if you choose a system that has good software support, 
and is designed to accomodate future developments in microprocessor technology, you'll have a computer 
that can be easily updated and expanded as soon as devices become available. 

Many amateurs have been watching the home computer market with caution, waiting for the product to 
mature to the point where they can buy the most computing power for the least cost. Although we'll 
almost certainly see some further price reductions in the months and years ahead, today you can put 
together a very good system for about the same cost as an ssb transceiver. If you choose wisely, and spend 
your money carefully, you can have a system now that will meet practically all of your future computer 
needs. 

Jim Fisk, W1DTY 

editor-in-chief 


Now ICOM Introduces 15 Channels of FM to Go! 

The New IC-215: the FM Grabber 

This is ICOM’s first FM portable, and it puts good times on the go. 
Change vehicles, walk through the park, climb a hill, and ICOM quality 
FM communications go right along with you. Long lasting internal 
batteries make portable FM really portable, while accessible features 
make conversion to external power and antenna fast and easy. 

Grab for flexibility with the new IC-215 FM portable. 


Front mounted controls and top 
mounted antenna 

Narrow filter (ISKHz — compatible 
spacing) 

15 channels (12 on dial / 3 priority) 

Fully collapsible antenna 

Compatible mount feature for flexible 
antenna 

Dual power (3 watts high / 400 mw low, 
nominal) 

External power and antenna 
easily accessible 

Lighted dial m 

and meter ^ ^ 
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Your nrw 1C-2I5 comes supplied with: 5 popular channels: handheld mic, with protective case: 

shoulder strap: connectors for external power and speaker: long-life C batteries. 


vhf uhf amateur and marine communication equipment 


Distributed by: 




ICOM WEST, INC. 

Suite 3 

13256 Northrup Way 
Bellevue. Wash 98005 
(206} 747’9020 


ICOM EAST. INC. 

Suite 307 

3331 Towerwood Drive 
Dallas. Te*as 75234 
(214) 620-2780 


Moie Details? CHECK OFF Page 126 
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LONG-AWAITED CB EXPANSION was announced July 27th with 17 new channels added to the 
existing 11-meter CB band. The expansion to 40 channels won’t become effective until 
January 1 in order to give manufacturers time to develop, and have type-accepted, the 
new radios. One of the 17 new channels falls between channels 22 and 23 — the re¬ 
maining 16 are from 23 up. 

Tough New Technical Specifications on all new 40-channel CB gear are also a part of 
the Report and Order on Docket 20120. All transmitter harmonic and spurious radiation 
must be down 60 dB from the carrier instead of the present 49 dB, and total receiver 
radiation at the antenna terminals can't exceed two nanowatts. In addition, receiver 
chassis radiation must be under five microvolts at three meters. As tough as these new 
specs seem, however, they are likely to get tougher. 

TYPE ACCEPTANCE OF AMATEUR RADIO GEAR is still very much under consideration by the 
FCCl It r s~not only a result of the misuse of Amateur transceivers by the "HF" groups 
and the proliferation of "3-30 MHz" broadband linear amplifiers, but is also due to 
some serious interference problems traced to inaccurately "spec'ed" commercially-made 
Amateur gear that was being used by Amateurs. Some action along these lines is not 
far off — perhaps by late Fall. 

NOVICE PHONE PRIVILEGES are to be proposed to the FCC by the ARRL. The League Board 
of Directors voted in Denver to petition the Commission to immediately add 145-145.5 
and 222-225 MHz CW, AM and FM with 50 watts DC input to the Novice frequency bands. 

EXPERIMENTAL NOVICE LICENSING PROGRAM became an official reality with an FCC Public 
Notice issued July 21. Only a limited number of organizations will be selected to par¬ 
ticipate in the experimental phase of the program, which is designed to be a "con¬ 
trolled experiment" leading to improvements in the Novice license examination system. 

Organizations Interested In Participating in the FCC’s new Novice license examina- 
tion program should submit a detailed proposal to John Johnston, Chief, Amateur and 
Citizens Division, FCC, Washington D.C. 20554 for review. 

Minimum Course Coverage for the experimental program must include all material in 
the Commission’s Erement Two Novice Study Guide but may be taken from any source. In¬ 
structors must be experienced and knowledgeable, hold a General or higher class Amateur 
license and be 21 or older. Course graduates will be required to pass a five wpm code 
test and a written examination of at least 20 questions covering the nine Element Two 
Study Guide categories — and some students from each class will still have to take a 
standard Commission-graded Novice examination. 

AMATEURS APPLYING to the FCC for license renewal, modification, or other action 
should always try to pay by personal check. The returned cancelled check provides 
assurance that your application made it through the mail, and may even prove you've 
paid if your paperwork later gets lost in the system. 

" Straight Forward" License Processing is now down to 7-8 weeks for most applicants, 
according to late reader reports. Anyone who has been waiting longer than 12 weeks 
for an Amateur license should probably call FCC at (202) 632-7175 for help. 

1X2 CALLSIGN REQUESTS INCREASED SHARPLY after a very slow beginning. Since 1x2 
assignments are hand processed, some delays seem likely — even some pre-July 1 re¬ 
quests for unspecified 1x2 calls will probably be delayed by the influx. 

WD8 CALLSIGNS have been issued in quantity and should be showing up on the bands 
momentarily. A look in the latest Callbook shows WD4, WD9 and WD0 shouldn't be far 
behind. For bicentennial purposes WD call holders should use "AE" for a prefix. 

WT-PREFIXED CALLS have been issued to a few Amateur license applicants who've been 
the victims of an extreme foulup in the FCC's paperwork mill. The WT (for temporary) 
calls are good only until the computer issues the new Amateur's permanent call, so they 
should be very good catches for prefix hunters. 

OSCAR 8 DELAY now looks like it might extend through 1980 for want of a timely launch 
vehicle. An interim satellite to supplement OSCAR 6 and 7 is being considered to take 
advantage of a NOAA launch opportunity in late 1977. Experienced volunteers to work on 
both hardware and software for the project will be needed. 

Coast Guard Cutter planning an extended Arctic tour wants to use OSCARs for crew 
communications because of HF propagation problems and its being too far north to use 
synchronous satellites over the equator. AMSAT is looking for volunteers to make 
coverage plots to determine practicality — W3GEY has details. 

WWV'S REMAINING PROPAGATION REPORT will be discontinued October 1 unless a tentative 
decision to disband the Telecommunications Services Center, which supplies the 14 
minutes after the hour report, can be reversed. Write Dr. Douglass Crombie, Director 
ITS/OT, U.S. Department of Commerce, Boulder, CO 80302 or call him at (303) 499-1000, 
ext. 4215 — a carbon of your letter to the Honorable T.E. Wirth, U.S. House of Rep¬ 
resentatives, Washington, D.C. 
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If the amplifier you're thinking of buying doesn't deliver at least 1000 to 1200 watts output, to the antenna, 
you’re buying the wrong amplifier. 

Our New Super Amp is sweeping the country because hams have realized that the Dentron Amplifier will 
deliver to the antenna, (output power), what other manufacturers rate as input power. 

The Super Amp runs a full 2000 watts P.E.P. input on SSB, and 1000 watts DC on CW, RTTY or SSTV 
160 - 10 meters, the maximum legal power. 

The Super Amp is compact, low profile, has a solid, one-piece cabinet assuring maximum TVT shielding. 

The heart of our amplifier, the power supply, is a continuous duty, self-contained supply built for contest 
performance. 

We mounted the 4-811 A's, industrial workhorse tubes, in a cooling chamber featuring the on demand 
variable cooling system. 

The hams at Dentron pride themselves on quality work and we fight to keep prices down. That's why 
the dynamic Dentron Linear Amplifier beats them all at $499.50. 


Dentron Proudly Reveals 
the secret of the New 

$499.50 Super Amp 


i— 
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The No-nonsense Amplifier 

at a No-Nonsense Price $499.50. 


Radio Co., Inc 

2100 Enterprise Parkway 
TwmsDurg OfiiQ 44007 
(216)425“ 3173 































When you 
gel tired 
of compromises 


TS- 700 A 


TRANSMIT ^RECEIVE FREQUENCY RANGE 
144 ]4B MHz 

MODE SSS FM CW AM 
RF OUTPUT CW f M more I Han 10 W output 
AM mure Than 3W output SSB more 
than 20W IX inpul 

ANTENNA IMPEDANCE SOU ( untot. hk edj 
CARRIER SUPPRESSION Belter then 40 dR 
SIDE BAND SUPPRESSION Boiler man 40 dB 
SPUR10US R A01 AT ION I r-^ than - 60 d b 



KENWOOD’S TS-700A finally fulfills the 
promise of 2-meters... more channels, more 
versatility, tunable VFO, SSB-CW and, best of 
all, the type of quality that has placed the 
Kenwood name out front. 


* Operates all modes: SSB (upper & lower), 
FM, AM, and CW 

* Completely solid state circuitry provides 
stable, long lasting, trouble-free operation 

* AC and OC capability Can operate from 
your car, boat, or as a base station through 
ds built-in power supply 

- 4 MU/ band coverage (144 to 148 MHz} 
instead of the usual 2 

* Automatically switches transmit frequency 
600 KHz for repeater operation Just dial in 
your receive frequency and the radio does 
the rest Simplex repeater reverse 

* Or do the same thing by plugging a single 
crystal into one of the 1 1 crystal positions for 


your favorite channel 

* Outstanding frequency stability provided 
through the use of FET-VFO 

* Zero center discriminator meter 

* Transmit/Receive cababrlity on 44 channels 
with 11 crystals 

* Complete with microphone and built-in 
speaker 

* The TS-70GA has been thoroughly field- 
tested Thousands of units are in operation 
throughout Japan and Europe 

The TS-700A is available at select Kenwood 
dealers throughout the U S For the name of 
your nearest dealer, pfease write 


MAX FREQUENCY DEVIATION (FM) tSkH? 
REPEATER FREQUENCY SHIFT WIDTH 
600 kHz 

TONE BURST TIME 0 b I 0 set 
MODULATION Balanced modulation for SSB 
V-if i,itile FtMftance frequency shift lor EM 
Lo* power modulation for AM 
MICROPHONE Dynamic microphone 5001 1 
AUDEQ FREQUENCY RESPONSE 400 ?600 Hi 
Mithin -9 db 

RECEIVING SYSTEM SSB. CW. AM Single 
superheterodyne FM Double 
superheterodyne 

INTERMEDIATE FREQUENCY: SSB. CW. AM 
10 7 MH/ FM lit IF 10 7 MU/ 2nd ff 
455 kH/ 

RECElVrNG SENSITIVITY 55B.CW S7N = SO 
dB or belter ,sl 0 ZSfiV 20 dR noise 
quieting - Less than 0 4^V AM 5/N 
10 dB or better at l^V 
IMAGE RATIO Better than 60 dB 
IF REJECTION Better lhan 60bH 
PASS BANDWIDTH SSB CW AM More than 
2 4 kH/ -6 cIB FM More than 12 kHz *t 
-6 dB 

RECEIVER SELECTIVITY SSB CW AM Less 
lhan 4.0 kH; at -60 dB FM; Less than 
24 kH/ at -60 dB 
SQUELCH SENSITIVITY 0 25 ,nV 
AUDIO OUTPUT More than 2W al SiJ load 
(10% distortion) 

RECEIVER LOAD IMPEDANCE SU 
FREQUENCY STABILITY Within *2 kHz during 
one hour after one minute pi warm up 
,md within LSD H/ during an. 30 minute 
period thereafter 

POWER CONSUMPTION Transmit mode 95W 
(AC I20/220VT 4A (DC 13 8 V). man 
Receive mode (no signal) 4SW (AC \20f 
220V), 0 8A (DC T3 SV> 

POWER REQUIREMENTS AC 120/220V, 

50760 Hz. DC 12 IfiV (13 BV as reterence) 
DIMENSIONS ?78 <W) * 124 |H> p 320 (D) mm 
WEIGHT Dkg 

SUGGESTED PRICE *700 GO 


TRIO-KENWOOD COMMUNICATIONS INC, 










































KENWOOD’S 




KENWOOD HAS ATTAINED A HIGHER LEVEL OF ACHIEVEMENT 
IN ITS TS-820 THAN EVER REACHED BEFORE. THE DISCRIMINATING 
AMATEUR WHO WANTS THE VERY BEST NEED LOOK NO FURTHER 
NOR WAIT ANY LONGER. THE TS-820 PACESETTER” WILL PROVIDE 
SUPERIOR PERFORMANCE, VERSATILITY AND FEATURES FOUND IN 
NO OTHER TRANSCEIVER. 

THE NEW “PACESETTER” IS THE ULTIMATE PROOF OF 
KENWOOD’S DEDICATION TO OFFERING ONLYTHE VERY FINEST. 


What makes the TS-820 the Pacesetter : 
Full 160-10 band coverage! QRM-killing 
IF shift, true fl,F. speech processor, 
husky AC power supply, state-of-the- 
art PLL VFO system, rugged final 
amplifier, RF negative feedback circuit 
. . . ail this and more built in to make 
the TS-820 the Pacesetter that it is- 

We haven't forgotten the other standard 
Kenwood features either . . , efficient 
noise blanker, 25 kHz calibrator, built- 
in speaker, CW Sidetone and semi- 
break-in circuits. 

Let's take a closer look at some of these 
important features. This month the 
Digital Readout: 

The Digital Display Readout directly 


1 16 EAST ALGNDRAyGARDENA CA 9024*3 


indicates the transmit and receive fre¬ 
quencies by counting the carrier, VFO, 
and hetrodyne signals. Unlike dials 
using a VFO signal only, it indicates the 
accurate frequency in any operating 
mode. The readout accuracy is deter¬ 
mined by the standard 1 MHz oscillator 
which is calibrated to WWV. The 
counter actually figures the frequency 
down to 10 Hz and the digital display 
reads out to 100 Hz. Frequencies are 
displayed in Kenwood blue digits for 
Jong operation without fatigue. 

When the Digital Display is installed, 
the D,H. (display hold) switch is used 
as a memory device. By pressing the 
switch, the selected frequency wilt 
remain displayed. 



f_U 

(Ojpecifications 

FREQUENCY RANGE 1 0 29 7 MHz 
{160 - 10 Efujtersj 
MOOES US6. S.SB. CW. FSK 
(NPUT POWER 20C1W PEP on SSB 
160 W DC on CW 
100 W DC w FSK 

ANTENNA IMPEDANCE 50 yntwJ*nc«d 

CARRIER SUPPRESSION Bolter iftan 40 dB 
SIDEBAND SUPPRESSION B*lte> I fun 60 dB 
SPURIOUS RADIATION Greater than -60 dB 
(Harmonics mono Than -40 <JBf 
RECEIVER SENSITIVITY Better than 0 25oV 
RECEIVER SELECTIVITY 
SSB Z4 kHz [fl dB) 

4 4 KHz i 60 dBi 
CW P 0 5 KHz dB| 

1 8 kHz {60 dB) 

*h»ith optional CW fillet installed) 

IMAGE RATIO: 16 CM& mefarf: Better than 60 dB 
10 meters Better than 50 dB 
IF REJECTION Belter [tun 00 dB 
POWER REQUIREMENTS 1201220 VAC. 

S0I60 Mj . 13 8 VDC (*ith optional 
DS-iA DC-DC converter) 

POWER CONSUMPTION Transmit 280 Witts 
Receive 26 Walls {heaters off) 

DIMENSIONS 13*1)6 W » B' H 
n 13-3/16' D 

WEIGHT 15 2 lbs (16 ng) 


additional 


fjTeatures 


FINAL AMPLIFIER: The TS-820 
is completely solid state except 
for the driver (12BY7A) and the 
final tubes. Rather than substitute 
TV sweep tubes as final amplifier 
tubes in a state-of-the-art 
amateur transceiver Kenwood 
has employed two husky S-2001A 
(equivalent to 6146BJ tubes. 
These rugged time-proven tubes 
are known for their long life and 
superb linearity. Tubes run cool 
with the aid of a noiseless fan 
(standard) mounted on the rear 
panel. The above tube and power 
combination minimizes the 
possibilities of TVI and helps to 
maintain the Kenwood reputation 
for excellent audio quality. 

Most modern SSB transceivers 
employ some type of ALC circuit 
in the final stage. The TS-820 
uses R.F, negative feedback from 
the PA plate circuit to the driver 
cathode permitting a high degree 
of linearity at the high power 
levei of the PA tubes. This 
accomplishes third order 
intermodutation products 35 db 
or greater below the output signal 
, . . you get one of the cleanest 
signals on the air today. 



VFO-820 


The VFQ-820 Is a solid ala la remote VFO 
designed exclusively tor use with ihe 
Kenwood TS-020 Pacesetter The VFO-a2Q 
has its own RIT circuit and control switch. 
M is fully compatible wMh the optional 
digital display in the T5^B2Q. The perfect 
extra lo any Pacesetter station. 

CW-820 

500H; CW Crystal Filter 

TV-502 

The TV-502 transverter puts you on 2-meters 
the easy way. Simply plug it in to the 
TS-S2G {or TS-5201 and you're on the air. 
Operates in the 1*4,0-145.7 MHz frequency 
range with a 145.0-146.0 MHz option. 








































two-meter transverter 


using power fets 

How does 10 watts 
PEP output for 
1 milliwatt input sound? 
Here’s a complete transverter 

using a new power fet 
that gets it all together 


I This article describes a two meter transverter which, 
with approximately 1 milliwatt input, wifi produce a 
nominal 10-watt PEP output with all distortion products 
28 dB down from one tone of a two equal'tone test 
signal The receiving converter, which uses a conven¬ 
tional dual-gate mosfet rf amplifier, compares favorably 
with a commercial receiver of recent design. These units 
are designed for use with a 28 MHz transceiver (in my 
case the Kenwood Twins), 

design considerations 

l used a modular approach in the design of this 
transverter. Advantages of this approach are given in an 
excellent article by Joe Reisert. 1 One of the advantages 
of the modular approach becomes apparent during initial 
alignment, because three different output levels are 
readily available: from the mixer module, a nominal 100 
milliwatts; from the first linear amplifier, a nominal 2 
watts; and from the final linear amplifier a nominal 5 or 
10 watts. The intermodulation specification for the two 
lower-level modules is a nominal 35 dB down. All 
modules are designed to work into a 50-ohm load. A 
block diagram is presented in fig, 1, 

By Larry Leighton, WB6BPI, Siliconix, Inc., 2201 
Laurelwood Road, Santa Clara, California 95054 
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fig. 1 . Slock diagram of the two-meter trainverter* Modular 
construction allows three different output levels. 
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Oscillator. This circuit (fig* 2) is described generally in 
reference 2* It is designed for use with a fifth-overtone 
116 MHz crystal. In the past I've experienced difficulty 
with overtone oscillator circuits but this oscillator circuit 
is an exception. I've encountered no problems with 
spurious outputs or hard starting; and with the dual gate 
buffer, the output of this module is relatively clean. The 
inductor in parallel with the crystal is necessary to 
prevent spurious oscillations. The oscillator module pro¬ 
vides two mutually isolated 50ohm outputs at 116 
MHz. Nominal output level is 1 volt rms per output port. 
Using this approach and a little care, the transmitting 
converter can be used to tune the receiving converter 
provided you have a separate transmitter and receiver* 
The oscillator output network is a lumped-constant 
equivalent of a Wilkinson mway combiner, fig* 3* The 
constants for this circuit can be determined from the 
following equations. 


C2 = 27/2= 13 J P F 


LL L2 = 


_ 50 _ 

(2-n) (116 x 1Q&) 


= 69 nH 


R 1 ~ 2 x 30 = 100 ohms 


Mixer. The mixer circuit (fig* 4) has many advantages 
over conventional doubly-balanced mixers including low 
component count, and no requirement for balanced 
transformers. The mixer portions provides approximate¬ 
ly 1 dB conversion gain and has a nominal SOohm input 
impedance at both input ports. The Ik variable resistor 
is used to minimize the 116-MHz local oscillator signal at 
the mixer output. While minimizing the 116-MHz local- 
oscillator signal, the fifth harmonic of 28 MHz is also 
minimized. 

The input signals are cancelled at the mixer output in 
a manner similar to that of a push-push doubler* The 
mixer output contains the beat signal plus even-order 


Cl = — J — 

2*fo R o 

(i) 

Cl 

C2 = 

2 

(2) 

Ll = L2 = 

2*fo 

13) 

3C 

II 

(4) 


where: 

fo = f rec l tienc y (J 

R <> = K* cn = R U>ad (Ohms) 

C = capacitance (F) 

L - inductance (H) 

For example, using f 0 - 116 MHz and R a = 50 ohms. 

Cl = ---- — = 27 pF 

(2Kj (116 x 10 6 )(50) 


Local-oscillator module* Point-to-point wiring is used, with com¬ 
ponent leads serving as tie points. The trimmer capacitor is 
adjusted for maximum negative voltage at test point t (see fig* 
2>. 
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rff. uni 
lourpur 

50 - QHU 


50 O+t 


fig f 2. Locai-osciMator module provides two mutually independent outputs at 1 tG MHa. Li is S turns, V*’ 1 [fi.Smm) ID; L2 is 7 turns, 
I /8 ,r (3mm) ID; L3. L4 are 4<4r turns, l/B'* (3mm) ID. All are close wound using no. 20 AWG (0.8mm) 

enamelled copper wire, Qt, QZ are Fairchild FT0601 or RCA 40673. 


products of the input signals. The even-order products 
are attenuated by the output-network Q. The mixer 
circuit is very flexible. By removing the input matching 
networks and shunting the fet gates to ground with 10-k 
resistors, the choice of input frequencies can be changed 
easily. Only a small loss in conversion gain will be noted, 
and the input impedances will be something like 200 
ohms. If you wish, you can design matching networks to 
make the input impedance look like 50 ohms again. For 
a more detailed treatment of this circuit, see reference 3, 
The buffer transistor in this circuit draws 40 mA 
nominal current and dissipates approximately 0.8 watt. 
Because the transistor is not a high-power device, a 
clip-on heatsink should be used and some ventilation 
provided. The filter at the output of this stage is de¬ 
signed to attenuate the local oscillator second harmonic 
and could be eliminated if a bandpass filter is used at the 
antenna. 


Mixer module, input connector is at left, with balanced fet stage 
slightly to the right. The 2N3866 power stage is at the center, 
mounted in a cllp-on heatsink. Output connector is at right. 



Amplifiers, The linear amplifiers (figs. 5 and 6) provide 
three different output levels. One amplifier is designed 
to be driven directly from the mixer module. With 1 
milliwatt input to the mixer module, this amplifier deliv¬ 
ers a nominal 2 watts PEP output. 

In this configuration, and with some slight changes in 
biasing networks; operation can be achieved with a 



fig. 3, Wilkinson n-way divider or summer used in local-oscillator 
output as a lumped-constant equivalent circuit. Examples for 
determining values are given in the text. 


24 volt power supply and only a slight decrease in out¬ 
put power. In both power fet circuits, bias resistors are 
adjusted to set the fet quiescent drain current to 150 
mA, After the quiescent drain current has been set, the 
gate voltage can be measured, and the variable resistors 
can be replaced with fixed resistors. 

The amplifier in fig. 5 will deliver a nominal 5 watts 
PEP output with a 30 volt supply. With two of these 
amplifiers in series, mixer drive must be reduced to keep 
the final amplifiei in the linear region. 

The amplifier in fig. 6 will deliver a nominal 10 watts 
PEP output and also requires a decrease in drive at the 
mixer. Tuning this amplifier is a bit more complicated 
and requires backhand-forth adjustments between the 
two input networks for maximum undistorted output. 
Both amplifiers have a nominal 12.5 dB of gain and are 
capable of more output than that specified; but in the 
interest of good operating techniques, output power 
should not exceed that which is specified. 
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fig. 5. Two- or five-watt linear amplifier uses a Siliconi* VMP1 
fet, Although designed for switching service, this device works 
well as a linear rf amplifier, t_1 Is B turns l/i h * (3mm); L2 is 5 
turns, (3mm) ID close-wound with no. 20 AWG (0.8mm) enam¬ 
elled copper wire. 

the power transistor 

Recently Siliconix announced the availability of a 
high-current, high-speed switching transistor known as 
the VMP1 Mospower FET.‘ Although no rf specifica¬ 
tions are available, the VMP1, designed to switch 1 
ampere in 5 nanoseconds, works very well as a linear 
amplifier. 

The VMP1 has some very desirable features com¬ 
pared with bipolar transistors in this application; a) no 

*Foi ordering information on the Siliconix VMP 1 Mospower 
Fet, write to Ed Oxner, Siliconix, Incorporated, 220! Laurel 
wood Road, Santa Clara, California 95054 


thermal runaway, b) no secondary breakdown, and c) 
input and output impedances are relatively high. 

As with all fets, gain decreases slightly with increased 
temperature. Thermal runaway is no problem with the 
VMP1 which outweighs the disadvantage of the slight 
gam decrease. All three amplifiers were run for one-half 
hour continuously at full rated output with less than 0.5 
dB decrease in output power with input level held 


Five-watt linear amplifier module using a SiMconi* 
VMPI Mospower fet. Construction of the two-watt 
linear amplifier is simitar. 
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constant. At the end of these tests, the fets were only 
warm to the touch. 

After tuning and optimizing the matching networks, I 
disassembled them and measured the component values. 
With these values and the appropriate formulas, I deter* 
mined that, for best performance at 7 watts PEP output, 
the source impedance is 12 ohms in series with an 
inductive 25 ohms and remains relatively constant for 


tor without introducing too much additional capaci* 
tance. Jn this case, I used a beryl! iunrvoxide heatsink 
insulator 0,062 inch (1.6mm) thick. In this configura¬ 
tion, the fet shunt output capacitance was calculated at 
approximately 20 pF, and that of the heatsink insulator 
26 pF, for a total shunt capacitance of 46 pF, At 145 
MHz this presents no problem. The VMP1 can be used 
with circuit Qs as low as 2 using the above technique. 



.•43 

OUTPUT 


fig. 6. Ten-watt linear amplifier uses two Sillconix VMP1 for a nominal 10 waits PEP output. These amplifiers have 
excellent stability and minimal gain decrease with increased temperature. LI, L2 are 8 turns; i.3. L4 are 5 turns, all 
1/9" (3mm) ID closewound with no, 20 AWG (Oimm) enamelled copper wire. 


smaller drive levels. The load impedance for the same 
conditions is 12 ohms in series with 14 ohms inductive 
reactance. 

Note that the largest contribution to output capaci¬ 
tance is the result of mounting the fet. Because the dram 
of this fet is connected to the transistor case, it J s 
necessary to develop some means to heatsink the transis- 


Ten-watt linear amplifier module uses two Siliconix VMP1 Mos- 
power lets on a finned heatsink. In this photograph the input is 
at left, output at right. Bias adjust pots are at left. 



The two higher power output stages have efficiencies 
of 30 to 40 percent and require adequate heatsinks. For 
the 10-watt unit, I used a 4 x 3 x 1-1/2 mch 
(10x7.6x4cm) fin-styfe heatsink with a beryllium-oxide 
heatsink insulator 0.062 inch 0 6mm) thick. If you 
don't use this style heatsink insulator, you must change 
the matching networks to compensate, I strongly 
recommend this style of insulator. For the 2-watt unit I 
used the recommended heatsink insulator but used the 
module chassis for the heatsink. (Care must be used 
when working with beryl!ium-oxide insulators. Pulver¬ 
ized particles are poisonous if breathed), 

receiver 

The receiving converter (fig. 7) has a lightly coupled 
interstage bandpass filter and is rather narrowband. For 
full coverage of the 2 meter band, the inductors in the 
interstage bandpass filter should be tightly coupled. This 
receiving converter will oscillate unless terminated 
properly at the input, which means that either the 
voltage to the dual gate mosfet must be removed while 
transmitting, or the receiving converter input must be 
terminated while transmitting. 

construction hints 

As with any vhf project, lead lengths should be as 
short as possible. Circuit layout is important; if you use 
the schematics and photos as guides for component 
placement, you shouldn't have any difficulties. The 
values for variable capacitors are nominal. That is, these 
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values must be within the range of the capacitors. This 
allows some flexibility during parts procurement, f 
recommend high quality capacitors in the linear ampli¬ 
fier output networks. 

Initial adjustments should be made with reduced in 
put drive. Then the input drive should be increased 
slowly until final adjustments can be made. In any case. 


should show a slight dip when the output shunt capaci¬ 
tor is tuned to resonance. 

Any of these configurations will allow full coverage 
of the 2-meter band. The output in the 10-watt config¬ 
uration was measured on a Hewlett-Packard spectrum 
analyzer. Three frequencies were visible on the display. 
The local oscillator output was 35 dB down from the 
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Fig, 7. Receiving converter is relatively rijrrowband. For full coverage of the two-meter band. L2 add L3 should be tightly coupled, Li, L4 
are £ turns; L2, L3 are B turns. All are 1/B" {3mm] ID close-wound with no. 20 AWG {O.Bmm] enamelled copper wire. Q1 is a Fairchild 
FT0601 or RCA 4-0673; Q2, Q3 are n-chanriel jfets {Silicon* E3GQ, J3T0, or 2N5485* 2N54B6, 


with one exception, all variable capacitors are tuned for 
maximum output. If you have the proper test equip¬ 
ment, the two output capacitors can be adjusted for 
maximum undistorted output rather than maximum 
power output. In both procedures, the drain current 


Receiving converter module uses point-to-point wiring and is. 
mounted in small Pomona cast-aluminum chassis. 



145 MHz output, and the second-harmonic was 45 dB 
down, f didn't have the opportunity at this time to 
balance the mixer, so it's conceivable the local oscillator 
could have been adjusted so that it was greater than 35 
dB down. An appropriate antenna bandpass filter should 
significantly improve these figures. 

Although I wouldn't recommend this project to a 
beginning vhf enthusiast, I can say I've had few 
problems with the project. I've built two complete trans- 
verters of the 2-watt variety, one 5-watt linear, and two 
10 watt I inears with the same good results. Both traHa¬ 
veners are on the air and work very nicely. 

In conclusion. I'd like to thank WA6COB and 
WA6VAB for their help on this project. Special thanks 
go to Ed Oxner of Siliconix, and Will Alexander, 
WA6RDZ, for their enthusiasm and technical support 
and to WA6RNC for the photography, 
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digital frequency display 


for amateur 
communications 

equipment 

Although designed for 
Heath SB-series equipment 

this compact 
frequency display 
is easily adapted 
to most amateur gear 


I During the past few years a number of frequency dis¬ 
plays have been offered by manufacturers or described 
in the amateur literature,I found that most had some 
undesirable feature: cost, complexity, or difficulty in 
setup and adjustment. The design I finally arrived at 
satisfied my needs and hopefully it will be useful to 
others. 

Although this display was designed for the Heath SB 
series, it will work well with nearly any receiver, trans* 
mitter, or transceiver. Construction cost should be less 
than $50 even if you have a barren TTL junkbox, No 
exotic parts are required, so it should be no problem 
obtaining everything required from the popular parts 
distributors, 

theory of operation 

Let's begin by looking at a typical amateur trans¬ 
ceiver, such as the Heathkit SB 101, to see what's re¬ 
quired to make a digital frequency display. Fig, 1 shows 
a simplified block diagram of the SB101 in receive 
mode. As you can see, there are four signals to consider 
in computing the received signal frequency: the first 
heterodyne oscillator, the vfo, the carrier/product oscih 
lator, and the audio output frequency. There are at least 

By Bruce McNair, WB2NYK, 12 Marion Avenue, 
Howell, New Jersey 07731 
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three different ways of combining these signals to yield 
the correct frequency, and I've seen all of them used in 
the past. 

The first method is to build a mixer to combine all 
the signals and come up with an rf signal to count. 
However, unless you go to great pains to shield every¬ 
thing, it's likely your frequency readout system will 
sneak enough signal back into the receiver to cause 
havoc. 


proper choice of the digital counter. The 74192 pro¬ 
grammable up/down BCD counter is a handy device to 
use in this and many other applications. This device has 
been described in other articles so I'll briefly outline its 
operation. 

Frequency subtraction. As shown in fig. 2, this counter 
has up/down inputs and carry/borrow outputs. When a 
pulse appears on the up input, the counter advances to 
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fig. 1. Simplified block diagram of the Heath SB101 in the receive mode showing signal sources that can be used for a frequency display. 
The vfo frequency is used as the variable to implement the frequency counter in the design described here. 


The second approach is to combine the four signals 
digitally by using an up/down counter. The counter adds 
by counting upward and subtracts by counting down¬ 
ward. For any particular mixing scheme in a rig, this 
method is workable, but the counter must be repro¬ 
grammed for a different rig using a different combina¬ 
tion of oscillator signals. 

Finally, the third approach takes advantage of the 
fact that two of the four signals are crystal-oscillator 
signals and are fairly stable. These are the first hetero¬ 
dyne and carrier/product oscillators. The third signal is 
the audio output and, in most cases, can also be 
considered to be constant. This leaves only one variable 
— the vfo. 

Realizing this, all you need do now is determine the 
vfo frequency at some given frequency and later deter¬ 
mine the offset from the original vfo frequency. For 
example, if you measure the vfo at 4995 kHz when the 
receiver is tuned to 14.000 MHz, and then measure 5003 
kHz when tuning an unknown frequency, you know the 
unknown frequency is 14.000 + (5.003 - 4.995) or 
14.008 MHz. Remember that in the Heath SB series the 
vfo is tuned backward up the band (because the second 
i f is the difference between the vfo and the first i-f). 

implementing the theory 

The next problem to solve is, how do you accomplish 
the subtraction of frequencies? Also, how do you deter¬ 
mine and store the vfo frequency at the band edge? It 


turns out that both problems can be easily solved by the 
the next higher state (i.e., from state 7 to 8). Likewise, 
for the down input, the counter goes to the next-lower 
state. When the counter is in state 9 and an up signal 
comes along, the counter goes to state zero and signals 
the next stage, through the carry line, to advance. 
Corresponding events occur when the counter is in state 
zero and receives a down signal. 

Two other useful inputs are dear and load. Indepen- 


Q OUTPUTS 



PRESET 

INPUTS 


fig. 2. Heart of the frequency display is the 74192 programmable 
up/down BCD counter. UP/DOWN and CARRY/BORROW in¬ 
puts and outputs are used to subtract frequencies and store the 
vfo frequency at the band edge in the counter display. 
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dently of whatever else the counter may be doing, when 
a pulse appears on the dear input, the 74192 goes to 
state zero. Also independent of other inputs, when a 
load signal is received the data present on the preset 
inputs are loaded as the new state of the counter. For 
example, if the 74192 were in state 7 and a load pulse 



I O O I I O O I o I O I 

(9) (9) (5) 


fig. 3. Three 74192s in cascade form a counter that 
will count to 999. 


occurred, and if the preset inputs were 0101 (5 in 
decimal), the counter would go immediately to state 5. 

There are certain restrictions in the use of this coun¬ 
ter, but they are logical. Telling the counter to simul¬ 
taneously count up and down is ambiguous; likewise, 
telling the counter to load a preset and dear at the same 
time does not make sense. 

Now, how is this device useful? Suppose you had 
three 74192s cascaded to form a counter that will count 
to 999, as shown in fig. 3. Assume you initially loaded 
the counter with 995. Now you gate the vfo into the 
counter through the down input for 1 ms. Initially you 
are at 14.0 MHz so the vfo is at 4995 kHz. In 1 ms, 4995 
pulses get through to the counter. Well, 995 (the initial 
state) minus 4995 (the number of down pulses) equals 
-4000. What state is the counter in at the end of the 
counting interval? Is it -4000? Not really, because the 
counter only remembers the three least-significant digits. 
The -4 showed up as four borrow pulses from the last 
stage. Therefore, you are tuned to 14.000 MHz and the 
counter displays 000. When you tune to 14.008 MHz, 
the vfo will be oscillating at 5003 kHz, and a Tms gating 
signal will admit 5003 pulses. The final state of the 
counter is now 995 - 5003 = -4008. Again, only the 
three least-significant digits are seen and you see 008, 
corresponding to 14.008 MHz. It's easy to see that a 
four-digit counter and a 10-ms gate would display to the 
nearest 0.1 kHz. 

Calibrate sequence. It looks like the first question is now 
answered: to subtract frequencies you just load the 
counter with the preset for the band edge and count 
down. But now for the second problem. How do you 
determine the frequency at the band edge and save it for 
future presets? This question can be answered in terms 
of what you already have — a device that will start at 
zero or any preset number and count up or down from 
there. Normally you start at some preset and count 


down. What if you started at zero and counted up to 
some final state? If you then saved that final state for 
your new preset, everything would be solved. You would 
start at zero, count up to a final state, then count back 
to zero. This “calibrate” sequence could be initiated by 
pushing a button to activate the proper control logic. 
The vfo would be initially set to the low edge of the 
band (while tuning in the rig's 100-kHz calibrator), and 
the counter would display all zeros. As the vfo is tuned 
away from the band edge, the counter will read the 
operating frequency accurately. 

Let's look at a diagram of one decade of the counter 
circuit required. Fig. 4 illustrates what is needed. For 
those who can understand a timing diagram better than 
my word description, see fig. 5, which also shows the 
control signals the counter requires. 

In fig. 6, I've put the whole counter together in a 
block diagram. The set pushbutton initiates the calibrate 
sequence described above. Finally, fig. 7 shows what is 
required for control and timing logic. As described under 
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fig. 4. One decade of the counter used in the frequency display. 
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construction and adjustment, this board contains the 
only variable element: the crystal oscillator. As shown in 
fig. 7, two options are available for this oscillator. Ini¬ 
tially I used a simple and reliable CMOS oscillator cir¬ 
cuit. The circuit is, however, difficult to trim (I had to 
open up the crystal can to do sol). If you decide to use 


that doesn't tune backward, simply reverse the up/down 
lines that come out of the control board to the first 
decade. 

construction 

I chose to put all control logic including the time-base 


Ull. PIN 12 
Oil. PIN 9 
Ull, PIN 6 
Ull. PIN II 



UI2. PIN 12 






■ 


m - 





UI2. PIN 6 


U 




U 

U" 



U 


~U~ 

U12. PIN 8 

"U 




i 

u 

1 



IT 



Tj 

U<6. PIN 2 (SET PB) 




( 

i 

l 

1 







UI6, PIN IS 




i 


1 

1 







UI6, PIN II 





1 

l 

-L 








Ul3. PIO (UP SIGNAL 

TO COUNTER) 




fU (AN UP COUNT DURING CALIBRATE SEQUENCE) 




UI3. PIN 12 (DOWN SIGNAL) 


■ 





!U (DOWN NORMALLY) 


■ 


UI3. PIN A (LATCH) 

n 




_n 

_n 



n 



_n_ 


UI3. PIN 8 (LOAD) 


U 




^ J (LOAD IS SKIPPED) 




i_r 


l r 

UI5, PIN 6 (UPDATE) 






PI (AN UPDATE OCCURS; 





UI5. PIN 1 (CLEAR) 






(""1 (INSTEAD OF A LOAD. A 

CLEAR 

IS PERFORMED) 






fig. 5. Timing diagram of the digital-frequency display including control signals. 


the alternative oscillator shown on page 21, it will have 
to be external to the control board but will be much 
easier to adjust. 

As described, the frequency display will operate with 
nearly any rig in which the vfo tunes backward and will 
indicate frequency within 10 Hz. If your rig uses a vfo 


oscillator and count-down circuitry on one board. Each 
decade of the counter occupies its own board. This 
method seemed to give the most compact layout when 
using printed-circuit boards. It also made it five times 
easier to design the counter board(s)! Fig. 8 gives the 
foil pattern used for the control board, and fig. 9 shows 



SIGNAL 

fig. 6. Block diagram of the frequency-display counter showing counter decades and time base and control-logic relationships. 
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fig. 7. Control and timing logic. An alternative time-base oscillator, shown on the opposite page, must be external to the 

control board but is much easier to adjust than the circuit shown for U5. 
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ALTERNATIVE TIME-BASE OSCILLATOR 

the part and jumper layout. To avoid the use of jumpers 
on the five decade boards, I used a double-sided board, 
illustrated in fig. 10, with component layout in fig. 11. 
Note that if you wish to avoid double-sided boards, the 
component side of this board is really just a number of 
jumpers and could be eliminated. I have tried to show 
my chassis layout in the photographs, but realize that 
almost nothing is critical about the layout. 

George Oliva, WA2UOA, used an approach that may 
interest some people trying to duplicate this circuit. He 
used two separate chassis, one for all logic — hidden 
away under the rig and a tiny LMB chassis for the 


you have or feel like buying some 74LS low-power 
Schottky logic (especially for the 74192s) the load on 
the supply will be eased considerably. 

I decided to save my 74LS192s for a project requiring 
more speed and now live with a rather warm three- 
terminal regulator. 4 I chose to power all five decade 
boards from one 7805 regulator in a T03 case mounted 
on the rear panel and to power the control board with 
its own 78M05 mounted on the board in a T05 case. In 
both cases, unregulated dc was 11 volts dropped to 7 
volts through a series resistor (R7 and R8 in fig. 12) to 
prevent the regulators from overheating because of a 
6-volt internal drop. Make sure any three-terminal regu¬ 
lator you use is well decoupled on both the input and 
output. At least O.I^F is required to prevent oscillation 
under load or at higher temperatures. 

If you'd like to stay with a single regulator, it will be 
necessary to use an external series pass transistor to 
handle the current. All these ideas are shown in fig. 12. 

installation 

I hope I haven't given the impression that this digital- 
frequency display works only on receive — it was just 
easier to describe that way. For the Heath SB101 and 
most other sideband transceivers, the first heterodyne 
oscillator and the carrier/product oscillator are common 



fig. 8. Foil side of the control board. 


displays and set pushbutton, both sitting on top of the 
rig. 

power supply 

Since all circuitry is TTL (or CMOS running at TTL 
levels) the logic needs a fairly well regulated 5-volt 
supply. Current consumption, if you use standard 
7400-series TTL, will be about 1.5 amperes, with each 
board (control and decade) drawing 220 to 230 mA. If 


to receive and transmit. With my SB101, I can read 
transmit and receive frequencies with an inboard or 
outboard vfo without any switching. This is the installa¬ 
tion I describe, but any other should become obvious. 

On receive, the vfo injection circuit looks like that in 
fig. 13. The point labelled A on one side of R221 is the 
best place to pick off the receive vfo signal, whether an 
internal or external vfo is used. On transmit, the circuit 
is as shown in fig. 14. The point labelled B on one side 
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fig. 9. Component location and jumper layout for control board, 


of R927 is the best place to take off the transmit vfo 
signal, also independent of the control mode. 

To combine these two signals, I used the simple 
circuit of fig. 15> If you've built your own externa! vfo, 
or are using a different ng, make sure that power is 


applied only to one vfo at a time when in the transmit 
mode, or you may find yourself operating on two fre- 
quencies at the same time? 

The CMOS circuit used for buffering the vfo signal 
should be adequate for most rigs. Mine has worked 




fig. I 0, Double-Sided board for the decade counter. Foil side is above, component side is betow. 
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fig. 1 1, Part and solder plug locations for 
the decade counter board. Symbol X de¬ 
notes location for connection between 
foil and component sides of the board. 
Traces on component side are not shown 
(see tig, 10); these circuit traces could be 
eliminated if desired (see text). 
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reliably with signal levels of 500 mV at 5 MHz and was 
good to 50 mV with the breadboard. 

The only adjustment is in the crystal oscillator used 
for the frequency standard. To guarantee accuracy over 
the entire 500-kHz tuning range of the Heath SB series, 
when calibrated at one end, the 1-MHz oscillator must 
be within 5 Hz, which should be easy to ensure. For 
Collins equipment with a 200-kHz tuning range, the 
oscillator need be within 12 Hz. 

As mentioned above, if you use the onboard crystal 
oscillator, it will be necessary to open up the crystal 
(preferably in a HC6/U holder} and make pencil marks 


on the center of the crystal to lower its frequency. Do 
this while listening to WWV for a zero heat or while 
measuring with a frequency counter. An alternative 
method would be to zero beat an a m broadcast station, 
although the frequency tolerance of these stations is 
rather poor for this purpose. To zero beat an a m sta* 
tion, use the 10 kHz output of the 7490 divider. What* 
ever method of frequency measuring you use, you'll 
probably find it much easier if you have built the 
external 1-MHz oscillator that can be trimmed with a 
capacitor. 

The use of this countei should be evident from the 



Bottom view of the digital frequency display showing control logic and time-base circuits. 
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fig. 12. Power-supply sugges¬ 
tions for the frequency dis¬ 
play. A separate 5-volt supply 
is shown in A; 8 shows a single 
supply using a series pass tran¬ 
sistor to handle the current. 



description of its theory of operation, but there are a 
few things I'd like to point out. First, when tuning CW, 
remember that the transmitter operates with 1-kHz off¬ 
set in the carrier oscillator. Therefore, if you want to 
display both transmit and receive frequencies accurately, 
it will be necessary to tune in the calibrator with the 
same offset. Hopefully, this offset will be the point 
where the CW filter peaks up. For single-sideband opera¬ 
tion, it will be necessary to zero beat the calibrator. 
Remember that the vfo and carrier generator are differ¬ 
ent for upper and lower sideband; you'll have to recali¬ 
brate when switching between them. This shouldn't 
cause too much inconvenience, since USB and LSB 
usually are not mixed within any given band. Finally, 
remember that it will be necessary to recalibrate when 
switching bands, since you are changing the first hetero¬ 
dyne oscillator crystals. On the same band, when opera- 
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convenient and more versatile. First is changing from 
10-Hz to 100-Hz readout. You may not feel that 10-Hz 
accuracy is needed in your station. This is actually the 
easiest change of all: just leave out the least-significant 
digit decade module and bypass one of the 7490s in the 



fig. 13. The Heath SB101 second 
receive mixer circuit showing where 
to obtain the receiver vfo signal. 



ting in the same mode, recalibration normally will not be 
required. 

possible modifications 

Let me point out a few simple changes you might 
consider to make your digital frequency display more 


time base divider. The display will then be updated 10 
times faster (10 times per second) and some savings will 
be realized (about $7 in construction cost and about 200 
mA of current consumption). By the way, this change 
will also relax the requirements for time base accuracy; 1 
MHz ±50 Hz will be sufficient. 
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The next possibility is the installation of a double- 
pole, double-throw switch in the up/down signal lines 
from the control board to the first decade. If this switch 
is rigged to reverse these lines, you can operate the 
display with forward and backward tuning vfos. 


suggested parts sources 

A large number of distributors sell the parts used in 
this project, many of whom advertise in ham radio . Two 
I've had experience with are James Electronics, Belmont, 
California and Solid State Systems, Columbia, Missouri. 
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Finally, if you have installed the forward/backward 
switch, you now have a new piece of test equipment for 
the shack: a general-purpose frequency counter with 
direct readout to 1 MHz and 10-Hz accuracy. To make 
the counter even more versatile, you can build a preamp 
and bypass the CMOS buffer, yielding a counter usable 
to at least 20 MHz with the capability of measuring 
frequency drift and offset automatically (good for 
checking the drift characteristics of a new vfoh 
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Digital frequency display showing arrangement of decade counters. 


All parts used in this project are stocked by at least one 
of these suppliers on a regular basis, 

conclusion 

I've enjoyed designing and building this frequency 
readout system and hope I've given enough information 
so that others can duplicate it, l r d be interested in 



TO DIGITAL 
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fig. IS. Circuit for combining the signals obtained in 
f igs, 1 3 and 14., 


hearing of any difficulties encountered. I'd also like to 
hear of any improvements or changes others may come 
up with, 
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the Accu-Mill 


a keyboard interface 
for the Accu-Keyer 

With this circuit and an 
ASCII-encoded keyboard 

connected to 
an Accu-Keyer 
you can send 
perfect Morse 
at 25 words per minute 

or better 

More than six thousand Accu-Keyers have been built 
worldwide since the circuit was introduced in the 
August, 1973, issue of QST . 1 The Accu-Mill connects to 
the Accu-Keyer or to an Accu-Keyer with memory using 
simple circuitry. With it you can key in your message 
from a typewriter keyboard, then start sending with 
your paddle without throwing switches — great for con¬ 
test operating. The basic Accu-Mill circuit requires a 
computer-type ASCII-encoded keyboard (many are 
beginning to show up in the surplus market). You'll also 
need an Accu-Keyer with an extra-large power supply 
and a negative 12-volt supply. The following features 
have been designed into the Accu-Mill: 

1. Sixty-four or 128 characters of buffering. 

2. Usable with the Accu-Keyer or Accu-Keyer with 
memory, including provision for external paddles. 

3. "Buffer Full" light. 

4. Nonbuffered operation with repeating keys and non- 
buffered operation with non-repeating keys, both switch 
selected. 

5. Speed control by the Accu-Keyer. 

6. Easy interface with keyboards having standard or 
inverted outputs. 

7. Only one circuit board. 


I The Accu-Mill was also designed so that other func¬ 
tions can be added such as: 

1. RTTY 

2. Radio ASCII when approved. 

3. Counter with digital display to let you know how 
much buffer has been used. 

4. A back space function to allow correction of key¬ 
stroke errors. 

5. Three programmable "vectored" message memories 
that work with the keyboard buffers to allow automatic 
insertions in a programmed contest report, so that you 
can type variables such as callsign, RST and number, for 
example, and the machine will make insertions while 
you update the log. 

All these extras are now on paper and should be avail¬ 
able soon. The memory and backspace features are 
particularly exciting, because they allow a 10-wpm 
typist who makes lots of mistakes (like me) to operate in 
a contest at 25-wpm or better. 

logic description 

The basic Morse board is presented here. The board 
uses easy-to-obtain 7400-series TTL devices except for 
the buffers, which are Fairchild OptiMOS devices; and 
the read-only memories (ROMs), which usually have the 
8200-series TTL numbering (8223, 82S23, and 82S123 
tri-state), but also have the 7400 designation of 74188. 

Most of the devices have standard totem-pole out¬ 
puts, which provide logic levels of 0 and 1. Some have 
open-collector outputs, which provide logic levels of 0 
and not-0. These special types are used to connect to the 
outside world in places where either another output or 
another device (such as paddles) will operate an input. 
For proper operation we provide the logic 1 level with 
an external pull-up resistor. This resistor provides 5 volts 
at low current when the device is in the not-0 state. 
When the device is in the 0 state, the open-collector 
output shunts the voltage from the resistor, and a 0 logic 
level occurs. 

The buffers are 3341 types: first-in first-out (FIFO) 
shift registers, the same as used in every popular buf¬ 
fered Morse or RTTY keyboard. Here's how they work: 
A short shift-in pulse commands data to enter. Data goes 
into the input and "falls through" to the last unoccupied 
slot of 64 positions. Data is output by a shift-out pulse 
of any length. By analogy, imagine a long, tilted gutter 
with a man at the top dumping in tennis balls as fast as 
he can and another man at the bottom, who takes them 
out when he needs them. As long as the man at the top 
is faster than the man at the bottom, there will always 
be a supply of tennis balls in the gutter. That's how 

By William E. Smith III, WN90VY, 1880 Bonnie Lane, 
Apartment 201, Hoffman-Estates. Illinois 60194 
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Fairchild explains it. If you can type fast enough you'll 
get ahead of the output and your sending will be very 
smooth, or you can load up the registers and go out for 
coffee while the machine works your contact. 

The read-only memories are of the field program¬ 
mable type. You can easily program them to your code 
with a very simple circuit. They are used here as look-up 
tables. Each time a binary address is placed on their 
inputs, the ROMs "'look up” the proper code associated 
with that binary address and present that code to their 
output lines. The 74151s are data selectors or multi¬ 
plexers; they act something like single-pole, 8-throw 
switches, and scan the ROM outputs. 

functional description 

Buffer. The Accu-Mill logic diagram is shown in fig. 1. 
U1 is used only for ASCII keyboards with inverted 
outputs. U2 and U3 condition the signal from the key¬ 
board that says a key has been pressed (KP). U2 and U3 
provide the very short pulse needed for the buffer shift- 
in command and the control needed to disable the 
buffer for non-buffered operation. 

U10-U13 are the 3341 buffers. Each buffer contains a 
channel four bits wide. We need a six-bit data channel, 
so the buffer is configured as two channels of data 
buffering, each four bits wide (two unused bits). It is 
probable that each channel will operate at a different 
natural speed, which would result in bad data output, so 
U14 synchronizes the two channels. 

The buffers retain stable data on the output pins after 
shift-out returns low. If stable data were to remain on 
the input to the next stage, the keyer would lock up on 
one character. U15, U16 are NAND gates. When shift- 
out returns low, the gates stop data, and the next stage 
gets an acceptable signal (binary 111111), which pre¬ 
vents lockup. 

So far we've looked at the first stage of the Accu-Mill. 
In this stage we input data from the keyboard and 
subject it to buffering so that we can get ahead of the 
transmitted output and type at our own speed. The next 
stage contains the magic that makes Morse code. 

Morse-converter. This stage includes seven devices. 
U17-U20 are the read-only memories, which contain the 
ASCIl-to-Morse conversion logic. U21, U22 are data 
selectors, which read the Morse code. U23 is the control 
counter, which drives the data selectors. 

Data at the buffer output is presented to the memory 
address lines. Since each key has a different binary 
number, each key addresses a different place in memory, 
and the memories output a different Morse code bit for 
each key pressed. The Morse information appears at the 
memory outputs in parallel form: all dots and dashes 
appear at once. U21, U22 are data selectors, which put 
the Morse information in serial form. The data selectors 
start by looking at Morse bit one and sequentially scan 
all output bits until the character is complete. The 
memories are wired so that U17, U18 are dot memories, 
and U19, U20 are dash memories. 

Accu-Keyer interface. This stage includes U24, U25. 
These gates provide control signals and interface to the 
Accu-Keyer. U24A, U24B replace the paddles. The 


changes in the Accu-Keyer called for in the wiring of the 
paddle jack (fig. 1) will greatly increase rf noise 
immunity in the Accu-Keyer. The use of 74132 Schmitt 
triggers in place of U1, U2 in the Accu-Keyer should 
cure even the most severe rf problems. Similarly, a 7414 
hex Schmitt trigger could be used in high-noise environ¬ 
ments in place of U1 in the Accu-Mill. 

data flow 

The letter A. The letter A is a good example to use in 
describing data flow through the Accu-Mill, because it 
has just one dot and one dash. So press A. The keyboard 
generates 1000001, a seven-bit binary number. But a 
six-bit number is sufficient to describe all 64 possible 
characters in memory, so ignore bit seven and leave that 
wire disconnected. 

The six-bit code 000001 is presented to the buffer 
stage. KP generates shift-in. 000001 is entered into the 
buffer and falls through to the output. U14 senses valid 
output data and opens gates U15, U16, which invert the 
data. Now the data is 111110, a six-bit code that is 
presented to the memory section. 

Each memory has only five address lines, so it would 
appear that there's another unused bit. The extra bit, bit 
six, is used to select which 32 of the 64 characters is 
being addressed, letters or numbers. Bit six, which is 
high (1), is fed to, but does not enable, memories U17, 
U19, which are programmed for numbers and punctua¬ 
tion. Bit six is also inverted by U25A, and fed to U18, 
U20. This low (0) signal enables U18, U20, and the 
memory is ready to make a letter. 

The remaining five bits, 11110, address U18 (dot) 
and U20 (dash) to the places where Morse information 
necessary to make A is stored. Dot memory U18 outputs 
10000000; dash memory U20 outputs 01000000. Data 
selectors U20, U22 are looking at position one (far left). 
Dot data selector U21 sees a high bit in position one and 
causes inverter U24A to ground the dot input of the 
Accu-Keyer, and a dot is sent. On the dot falling edge, 
control counter U23 is clocked up by a signal fed back 
from the Accu-Keyer output. 

The output count of U23 changes and drives both 
data selectors up to the next output lines in the 
memory. Now dash data selector U22 sees a high bit in 
position two and causes inverter U24B to ground the 
dash input of the Accu-Keyer, and a dash is sent. Again 
control counter U23 is clocked up, and the data 
selectors are driven up to position three. Neither sees a 
high bit, so neither sends a dot or a dash. The Accu- 
Keyer assumes end-of-character and sends a character 
space. 

Spacing considerations. A special condition exists for the 
seven-baud word space. The keyboard has a space bar, 
but the Accu-Keyer is capable of sending character- 
spaces only — not word spaces, so the Accu-Keyer needs 
to be tricked. A word space always follows a character 
which has a character space. The character space will be 
the first three of the seven-baud word space. The space 
bar will be programmed to send the letter E through the 
Accu-Keyer. The letter E is one baud, which totals seven 
baud with the previous character space. 

To avoid letting the E get to the transmitter, the 
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REPEAT BUFFERED * ALL MEMORIES SHOULD BE THE SAME TYPE 


fig. 1. Logic diagram for the Accu-Mill. Shown are methods for connecting three different PROM ships, though all should be of the same type. A complete memory 
programming chart is supplied with the circuit board, or 82S123S are available preprogrammed. In this circuit all resistors are 2200 to 3300 ohms, 'U watt, terminated with V + 
unless indicated otherwise. All power-supply connections are assumed, as is proper bypassing of V+. Numbered wires are for logical reference, not pin numbers. Keyboard 
connections are on the left, Accu-Keyer connections are on the right. 






memory is programmed differently for this special E to 
make it seem transparent at the transmitter. The dot 
memory will be 10000001; dash memory will be 
00000001. Note that the first bit (left) in the dot 
memory will send a dot; the second bit is empty, which 
signals end of character. A character space is sent, the 
counter is cleared, and the next character begins. Note 
also that the data selectors never get to position eight to 
read the extra ones — this is the trick. These two extra 
bits are fed to NAND gate U25B. Its output goes low 
and swamps the keying signal before it gets to output 
transistor Q3 or Q5. As far as the Accu-Keyer is con¬ 
cerned the letter E was sent, but it never gets to the 
transmitter. 

Using the same logic, a 36-baud pause can also be 
generated by programming a dot, 00000001, and a dash, 

11111111. The keyer sends .. 

Including the character spaces, that's 36 baud of data, 
but it never gets to the transmitter. This feature can be 
put on the # key. The other upper case keys are used for 
signals such as AR, SK, KN. The only key that cannot be 
used is the @ key. This space must be programmed in 
memory with all zeros since this space has the address 
111111, which is the same as the resting code put out by 
U15, U16 between characters. If this space is pro¬ 
grammed, the keyer will lock up. The @ will halt the 
keyboard when pressed. This may be cleared by the halt 
switch. 

A ready made PC board is available for the basic 
circuit of the Accu-Mill.* It's double-sided and measures 
3x8 inches (76x203mm), so it should fit in just about 
any enclosure. A parts-placement guide and step-by-step 
instructions are supplied with each board. Buffers and 
memories are also available. This project should not be 
attempted on vector or perf board. 

Several compan ies sell ASCI I-encoded keyboards. 
These keyboards are usually used or surplus items, but 
one company, at least, sells inexpensive new kits. New or 
used, as long as the keyboard works and looks good 
you're in fine shape. Many keyboards have square keys 
with no spaces between them, which makes the en¬ 
closure easy to build since you cut only one large hole 
instead of many small ones. Rf has never been a problem 
for me, but it makes good sense to keep the wiring clean. 

Interface to the Accu-Keyer is easy and requires only 
about six wires. The Accu-Keyer controls the keyboard 
speed, so you may want to move the Accu-Keyer into 
the keyboard enclosure and mount your paddle jack on 
the side of the enclosure. If your Accu-Keyer has a 
keying monitor, remove the RC network from pin 4 of 
the 555 timer and connect pin 4 directly to Q3 or Q5 
base. C4, C5, R11, and R12 on the Accu-Keyer inputs 
should also be removed and placed on the paddle jack, as 
indicated on the schematic. 

U1 of the Accu-Mill is used only for ASCII keyboards 
with inverted outputs. To test for this condition just 
power-up the keyboard and press A. Test the outputs. 
Standard boards have bits 7 and 1 high (more than 2.4 

*An etched and drilled, double-sided, glass-epoxy circuit board is 
available for $15 from W.E. Smith, Post Office Box 544, Hoff¬ 
man Estates , Illinois 601 94, Prices for 3341 buffers and 82S123 
memories (preprogrammed) are available upon request. 


volts); in this case don't use U1. Inverted boards have 
bits 7 and 1 low and everything else high; in this case 
use U1. 

A note of caution: keyboards are available with codes 
such as BCDIC, EBCDIC, and Hollerith. These key¬ 
boards can be used but the programming in the 

memories is much different. A keyboard with separate 

contacts for each key is suitable only if an ASCII en¬ 
coder is added to it. 

The 3341 buffers are MOS devices and may be sensi¬ 
tive to static charges. Install these last and handle them 
carefully. Use two 3341s for 64 characters of buffering, 
or all four for 128 characters of buffering. It's possible 
to build either a nonbuffered board by using jumpers or 
a board with an outrageous amount of buffering (like 
512 characters or more), but neither serves much useful 
purpose. 

The memories can be the obsolete 8223 or the newer 
82S23. Both require pull-up resistors (% watt, 2.2k). The 
very new 82S123 tri-state devices don't require resistors. 
Fig. 1 shows how to handle each type. A complete 
memory programming chart is supplied with the circuit 
board, or 82S1 23s are available preprogrammed. 

1C sockets cannot be used since this is a double-sided 
board without plated-through holes. This type of board 
requires some soldering on the top side, and the plastic 
body of the 1C socket will be in the way. Use Molex pins 
or solder the ICs directly. 

In some places this circuit board has conductors 
running between adjacent pins, which means that the 
circuit pads are very small. A very fine-tipped soldering 
pencil is mandatory. Try grinding a spare tip down to a 
1/32 x 1/2 inch (0.8x13mm) taper. Use very small- 
diameter solder. A solderinggun will ruin the board. 

The 5-volt power supply should be capable of at least 
2 amps. Use a 12.6-volt transformer, a bridge rectifier, 
and a zener diode with pass transistor and heatsink. 
Filter it well and use a transformer with about a 3 to 4 
amp secondary rating. 

The minus 12-volt supply should be capable of 
supplying 200 mA. Use a transformer with a 600-mA 
secondary rating, a bridge rectifier, and a zener with a 
current-limiting resistor. Filter the supply with 2500^uF 
at 25 Vdc ahead of the resistor and a 1 juF tantalum and 
0.001 pF disc ceramic after the resistor. 

The enclosure can be made of aluminum, wood, or 
even plexiglass. A flat piece of plexiglass with switches 
and keyboard mounted on top of a plexiglass or wooden 
box shaped like a typewriter looks good. 

To operate the Accu-Mill, turn it on, select buffered 
or nonbuffered operation, and start typing. To use the 
paddle, just plug it in and wait for the Accu-Mill to 
finish, then start sending. You can change over without 
throwing any switches. The paddle may remain con¬ 
nected if desired. The HALT switch may be used at any 
time and will stop the machine at the end of the present 
character. 

reference 

1. James M. Garrett, WB4VVF, "The WB4VVF Accu-Keyer," 
QST, August, 1973, page 19. 

ham radio 


September 1976 Q 29 




150-watt 

uhf dummy load 

Details of a 50-ohm, 
150-watt dummy load 
that exhibits less than 
1.2:1 vswr through 
1500 MHz — 
total parts cost 
is less than $40 

Although most amateurs have a dummy load that is 
suitable for use on the high-frequencies, most low-cost, 
high-power dummy loads are quite reactive at vhf and 
present anything but a 1:1 vswr* Occasionally good 
quality commercial loads are available on the surplus 
market at reasonable prices, but off-the-shelf vhf dummy 
loads that will handle 100 watts or more are priced out 
of the reach of most amateurs, The rf load described 
here, which is rated at 150 watts, and provides less than 
1,2:1 vswr through 1500 MHz, can be put together for 
less than $40, 

The heart of this unit is the CTC TA150-50 micro- 
strip termination which looks much like a high-power 
uhf transistor. The device, which is only about 1/4-inch 
(6*5mm) wide and an inch (25,5mm) long, is attached to 
an aluminum heatsink as shown in the photographs. The 
input coaxial connector is connected to the load through 


I a 50-ohm microstripline that allows close contact to the 
termination (fig* 1)* 

construction 

Construction of the 150-watt load is simple, but a 
moderate amount of care is required to assure good uhf 
performance, The first step is to prepare the heatsink by 
milling a small indentation, about 0,1 inch (2,5mm) 
deep, in the center of the heatsink as shown in fig, 2. 
This allows the lead of the TA150-50 termination to be 
at the proper height to match the microstrip feedline. 
Installing the TA150-50 so its input lead is too high or 
too low may break the lead or crack the ceramic insula¬ 
tion. The correct mounting is shown in fig* 3. 

Make sure that the indentation milled into the heat¬ 
sink is reasonably smooth and flat. Any irregularities in 
the mounting surface for the TAT 50-50 termination, or 
bowing of the heatsink, may crack the BeO ceramic 
when the mounting screws are tightened. An imperfect 
mounting surface can also result in poor thermal transfer 
characteristics which will lower the power rating of the 
completed dummy load. 

Although Teflon-glass circuit board was used in the 
author's model shown in the photographs, epoxy-glass 
circuit-board can be used if you do not expect to use the 
load above 300 MHz. This is not because of the higher 
loss of epoxy glass circuit board (which is good to over 
1000 MHz), but because of variations in thickness from 
one manufacturer to another which affect the imped¬ 
ance of the microstrip transmission line* In addition, 
voids in epoxy-glass circuit board can cause difficulties. 

If all you have is G-TQ circuit board, by all means use it, 
but don't be surprised if the vswr above 300 MHz is 
substantially greater than 1:1. 

Circuit-board dimensions for both materials are given 
in fig. 1. After the circuit board is etched and cut to size, 
six holes are punched in the board for mounting on the 
heatsink (see fig, 4), Do not use less than six mounting 

By Lance Wilson, WB6QXF, Communications Transis¬ 
tor Corporation, 301 Industrial Way, San Carlos, 
California 94070 
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screws because they provide the ground for the 50-ohm 
microstrip feedline. 

Temporarily place the termination in the indentation 
and mark the position of the two flange-mounting holes. 
Remove the termination and drill and tap the heatsink 
for 4-40 (M3) screws. Temporarily install the termina- 




J1 UG-58/U type-N flange mount chassis connector 

R1 CTC TA150-50 50-ohm, 150-watt microstrip termination 
(available from Webster Radio, 2602 East Ashlan, Depart¬ 
ment H, Fresno, California 93726) 

Z1 50-ohm microstrlpline, 2.9'* (7.4cm) long, width deter¬ 
mined by board type as follows: 

1/16*' (1.5mm) Teflon-glass circuit board: 

0.173*' (4.4mm) wide 

1/16” (1.5mm) fiberglass-epoxy board: 

0.107** (2.7mm) wide 

fig. 1. Schematic diagram of the 150-watt dummy load which 
exhibits less than 1.2:1 vswr from dc through 1500 MHz. The 
CTC TA150-50 rf termination must be mounted on a heatsink as 
shown in the photographs. 


tion and line up the microstrip circuit board with the 
lead of the TA150-50. Position the board as close as 
possible to the termination and mark the six mounting 
holes for the circuit board. Remove the board and drill 
and tap the six locations for 6-32 (M3.5) screws. 

Before permanently installing the termination and the 
microstripline, carefully clean the heatsink to make sure 
it is completely free of any oil or grease. Apply a small 



fig. 2. Heatsink layout for the 50-ohm 150-watt dummy load. 


amount of zinc-based heatsink compound on the flange 
of the TA150-50, place it in the heatsink indentation, 
and install the two 4-40 (M3) screws. Alternately tighten 
each screw, but don't use too much torque or you may 
strip the threads in the heatsink. Mow install the micro¬ 
strip circuit board and the six 6-32 (M3.5) mounting 
screws. 

The type-N UG-58/U chassis connector is attached to 
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fig. 3. Correct installation of the TA1 50-50 is shown at (A). If 
the milled indentation in the heatsink is too deep (B) or too 
shallow (C), the termination lead will not match the height of 
the microstripline and may result in damage to the device. 
Correct depth is 0.1” (2.5mm). 


an 1 /8-inch (3mm) thick piece of aluminum stock, 4'A 
inches (11.4cm) wide and 2 inches (5.1cm) high (see fig. 
5). Two holes in the end plate are used to mount it on 
the heatsink. The matching holes in the heatsink are 
drilled and tapped for 6-32 (M3.5^ screws. Slightly elon¬ 
gating the two mounting holes in the end plate makes it 
easy to align the center pin of the coaxial connector 
with the microstripline. The connector is installed on the 
end plate with short 4-40 (M3) screws. 

Install the end-plate assembly on the heatsink and 
adjust the position of the plate until the center pin of 
the coaxial connector rests on the top of the microstrip¬ 
line. Tighten the two 6-32 (M3.5) mounting screws and 
solder the connector to the microstripline. Now solder 
the TA150-50 lead to the microstripline. This completes 
the assembly. 



fig. 4. Drilling layout for the microstrip circuit board. Six 
mounting screws are required to provide good electrical contact 
with the heatsink. Printed-circuit layout is for 1/16” (1.5mm) 
double-clad, Teflon-epoxy circuit board, which is recommended 
for this application. Dimensions for fiberglass-epoxy board are 
listed in fig. 1. 
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Construction details of the 1 50-watt uh t dummy load. 


checkout and performance 

Connect an rf power source to an accurate vhf swr 
meter and the completed rf load as shown in fig, 6. Make 
sure the swr meter is accurate at the frequency of the 
power source (a Bird model 43 Thru fine rf directional 
wattmeter with the correct plug-in element is a good 
choice). Gradually apply power to the rf load and look 
for any indication of high swr - this could indicate a 
poor solder joint, a short, or other assembly problem. If 
everything looks okay, go ahead and increase power up 
to the 150-watt maximum. 

The maximum case temperature of the TA15O50 is 
100 C (212"F|, Since case temperature is difficult to 
measure, heatsink temperature can be used as an indica¬ 


Ut * tmJ 





fig. 5, Layout of (he end plate. The UG-5B/U chaisU connector 
a mounted with Short 4-40 (M3) screws, Elongated mounting 
holes make it easy to align the center pin of the connector with 
the microstrlpllne. 


tion of safe operation, If a good grade of thermal com¬ 
pound is used when mounting the TA150-50, this will 
provide a case-to heatsink thermal resistance of 0,3"C 
per watt, 1 This means that, at 150 watts dissipation, the 
heatsink temperature will be 55 C (13T F). If you can¬ 
not measure the heatsink temperature or are in doubt, 
force-air cool it (that's what 1 did). At lower power 
levels, 35 watts or less, the heatsink should be okay for 
continuous use without any external cooling. 


rrr 





POWIfl 

SOUBCf 



CKAfJWr 

1.0*0 


JW6 TFff 



fig, 6, Tost setup for checking the performance of the 1 50-watt 
vhf dummy load, Swr meter should he accurate at the frequency 
of interest (Bird model 43 with appropriate slug is recom¬ 
mended J, 


Note that the power limitation of the TA150-50 is 
150 watts maximum — exceeding this rating, for either 
CWor PEP, may damage the termination. 

The measured vswr of this dummy toad is Jess than 
1,2:1 all the way from dc to 1500 MHz* A somewhat 
similar device, the CTC TC250 50, is rated at 250 watts, 
but the maximum frequency rating for 1.2:1 vswr is 
only 1000 MHz, 


reference 

1* Courtney Hall, WA5SNZ, *'Hovy to Solve Transistor Heatsink 
Problems/ 4 ham radio, January, *974, page 46. 
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ELECTIVITY 
P.E.R INPUT 
"TER TUNING 


Atlas-21 Ox 


Atlas offers more performance per cubic 
inch than any other transceiver in the world! 


The performance of this compact, lightweight Atlas 
SSR transceiver is incredible! Measuring only 9V4“ 
wide x 3Vi" high x 9W deep, and weighing only 7 
pounds, the Atlas 21Gx or 215x is less than half the 
size and weight of other H,F. transceivers, yet offers 
more features and greater operating pleasure. 

5 BAND COVERAGE 

The 210x covers 10-80 meters, while the 215x covers 
15 -160 meters, 

ITS SOLID STATE DESIGN not only accounts for the 
lighter weight of your Atlas transceiver, but assures 
you years of cool, trouble-free operating pleasure, 
MODULAR CONSTRUCTION makes any service 
that may be required fast and inexpensive. Most of 
the circuitry is on printed circuit boards, w ith three 
plug-in boards for R.F,, IT’., and A.F, circuits. All 
sections are readily accessible, and your Atlas 
dealer can provide you with the circuit boards you 
may need. 

TOTAL BROADBANDING ELIMINATES TRANS¬ 
MITTER TUNING OR LOADING CONTROLS! With 
your Atlas transceiver you get instant Q5Y and band 
change, 

200 WATTS POWER RATING! . . . In a seven pound 
transceiver! Incredible, but true. Atlas transceivers 
give you all the talk power you need to work the 
world barefoot. Signal reports constantly reflect 
great surprise at the signal strength in relation to 
the power rating. 

PHENOMENAL SELECTIVITY, The exclusive Atlas 
8 pole crystal ladder filter used in our transceivers 


represents a major breakthrough in filter design, 
with unprecedented skirt selectivity and ultimate re¬ 
jection. As we showed on the graph in a recent ad, 
this filler provides a 6 db bandwidth of 2700 Hertz, 
60 db down of only 4300 Hertz, and a bandwidth of 
only 9200 Hertz at 120 db down! Ultimate rejection 
is in excess of 130 db, greater than the measuring 
limits of most lest equipment. 

EXTENDED FREQUENCY COVERAGE. Adding the 
Atlas Model lOx Crystal Oscillator provides greatly 
increased frequency coverage for MARS and net¬ 
work operation. Frequency coverage with the lOx is: 
1700-3000 kHz (Model 215x only), 3000-5200 kHz, 
5800-10.000 kHz. 13.900-14.900 kHz, 20,600-21.600 
kHz. 

ATLAS TRANSCEIVERS ARE THE BEST TRANS¬ 
CEIVER BUY ON THE MARKET TODAY . . . cubic 
inch fur cubic inch, pound for pound, or feature for 
feature, and they're Made in the U.S.A. 

210x or 215x + ... . . ■ , >..,»........,.,.,..5619+ 

With noise blanker installed, $689. 

ACCESSORIES 

AC Console UQ/220V...... $139, 

Portable AC Supply 110/220V.... $ 95. 

Auxiliary VFO Model 206 

includes Digital Dial. ... . $299, 

Model DD6-B Digital Dial only ..*.$229, 

lOx Osc, less crystals.... $ 55. 

For complete details see your Atlas dealer, or drop 
us u card and we 11 mail you a brochure with dealer 


Made in the ll.S.A. 
by Hams for use by 
licensed Ham operators 


RADIO INC. 

Ask (/tf- hu rn u ht> <ni ns out' 1 

417 Via Del Monte • Oceanside. CA 92054 • Phone (714) 433-1983 
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the hand-held 
electronic 
calculator: 

solving problems 


This article is the second in a series on the hand-held 
electronic calculator. The first article 1 described the 
operating principles of the four-function machine, gave 
examples of how to use it in handling basic arithmetic 
operations, and touched on the operations that can be 
performed with the more expensive and elaborate 
machines, including the use of constants, chain opera¬ 
tions, and memories. 

Despite its simplicity and low cost, the four-function 
calculator has as much potential calculating power as the 
more sophisticated machines, providing you're willingto 
accept slower operating speed and the occasional use of 
a scratch pad. The key to this power is in using approxi¬ 
mations as a substitute for special calculator functions, 
using problem-organization techniques, and using a 
scratch pad as a substitute for calculator memory. With 
these tools, the simplest four-function calculator be¬ 
comes usable for all radio calculations. The following 
text reviews many of the approximations that can be 
used and gives examples of problem solution. Clearly, 
the small calculator can be an instrument of great power. 

calculator logic 

As a first step it's desirable to spend a little time 
learning about the logic of the calculator. Sometimes the 
internal logic can be used to simplify a step; occasionally 
the logic will force a particular procedure. The major 
elements to understand are: 

Rounding: Drop digits, round to nearest value, or 
hold internally. 

Overflow, underflow: Signal used, calculation 
locked out or error possible. 

Chain: How to interrupt; how to change from + - 
to ^ X. 

Constant: Switchable, automatic, chainable. 

Sign: How to use; how to enter negative divide. 
Memory: Self accumulate, overflow, sign. 

Function keys: Determine logic (example: % is the 
same as = times 100 on divide, or as = divided by 
100 on multiply). 

These processes are best understood by working sample 
problems. For example, rounding can be checked by 


I dividing 27 by 99 then multiplying by 2 (answer is 
0.545454, rounds to 0.55). 

problem organization 

Most of the elements of problem organization con¬ 
cern arrangement of parentheses. For example, on the 
smaller calculators it's usually necessary to solve 
Ax(B+C) by the steps (B+C)xA, the key strokes now 
being simple. Sometimes it's desirable to write the prob¬ 
lem as AB+AC to eliminate inner parentheses. Again, it's 
sometimes desirable to combine parentheses. For exam¬ 
ple, the form (AxB) + (CxD) can't be solved directly on 
small calculators lacking memory but can be when re¬ 
written in the form AxB + d x C. Quite often it's 
necessary to repeat a Calculation several times using 
different values of the unknown. (An example would be 
the calculation of a set of half-wave filters for TV I 
elimination). For problems of any complexity it's worth¬ 
while to lay out a tabular calculating form with the 
successive numbers across the top of the page and 
successive values of the unknown down the page. It's 
best to arrange unknowns in order to simplify a check 
for mistakes. This process can compensate for memory 
deficiency of the less-expensive calculators by providing 
a convenient place for recording intermediate results. 
The preparation of such a table has another benefit — it 
can be filed for a permanent record and as future 
reference. 

accuracy and rounding off 

The fact that even small calculators have 6 or 8 digits 
encourages the bad habit of regarding all digits as impor¬ 
tant. Sometimes they are, as when an expression of the 
form (A~B) is encountered and A and B are nearly 
equal. But more often, only the first few digits have 
significance — the others may as well be zeros. 

Many small calculators have provisions for rounding 
to two decimal places, which takes care of small num¬ 
bers. For large numbers, or in the general case, calculator 
rounding is possible by temporarily converting to a small 
number then scaling back. 

By R. P. Haviland, W4MB, 2100 South Nova Road, 
Box 45, Daytona Beach, Florida 
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If n is the number of digits to be rounded off, and m 
is the digit capacity of the calculator, divide first by 
M)(m+n) t ^ en multiply by io( m+n ). On most small 
calculators, m is the number of digits displayed; for 
rounding decimals, regard n as minus. 

If the calculator truncates or cuts off the result 
instead of rounding, rounding can be obtained by first 
adding 0.5 x n to the number then proceeding as above. 

It's rare for radio calculations to require accuracies of 
more than a few percent, since this is the usual 
measuring accuracy For short calculations two signifi¬ 
cant figures are sufficient; three should take care of 
nearly ail complex problems. An unnecessary number of 
digits gives a false impression of accuracy. 

double precision 

Despite the remarks above, there are times when the 
accuracy needed is greater than the number of digits 
provided by the calculator. Such problems can be 
handled by dividing the numbers into halves, performing 
a few operations, then combining the results — a process 
used in computer work called double precision. (Triple 
precision is possible but it's too complex to use). 

Suppose a number 0123456789 is to be added to 
another number on a six-digit calculator. The first num¬ 
ber can be divided into two parts, 01234 and 56789. 
Denote the first part by A and the second by a. To add 
two such numbers Aa and Bb, compute the sums C = A 
+ B and c = a + b. Write the result as Cc. (There may be a 
carry from c to C or a borrow on subtract). 


Example: Add 0123456789 to 1212121212 


First number, Aa 
Second number, Bb 
Add A + B: 

Add a + b: 


A =01234 
a =56789 
B = 12121 
b =21212 
C = A + B 

= 01234-h 12121 
= 13355 
c = a + b 

= 56789 + 21212 
c = 78001 


Write the result as Cc: 1335578001 
(sum of 0123456789 and 1212121212). 

If either number, say Aa, has more digits than the other 
number, say Bb , add zeros to the left of the smaller 
number. For example to add 0123456789 to 0123456, 
the numbers would be segmented as follows: 

A =01234 B = 00001 C= 01235 

a =56789 b = 23456 c = 80245 

Cc = 0123580245, the sum 

To multiply two such numbers Aa and Bb, first 
compute the four products Cc = A x B, Dd = A x b, Ee = 
a x B and Ff = a x b. Compute the sums, c + D + E = G, 
and d + e + F = El. The final result is written as CGHf. 
(There may be a carry from / to H, from H to G, and 
from G to C). A little practice will help keep the partials 
straight. 


Example: Multiply 1234 times 5678 (answer 7006652 ) 


Aa - 

1234 A = 12 a 

Bb = 

3678 B = 56 b 

Cc = 

AxB = 12 x 56 = 0672 

Dd = 

Axb = 12 x 78 = 0936 

Ee = 

ax B = 34 x 56 = 1904 

Ff = 

ax b - 34 x 78 = 2652 

G 

c + D + E = 72 + 09 + 19 = 1 

H 

d + e + F = 36 + 04 + 26 = ( 

CGHF = 06 

100 66 52 = 7006652 


34 

78 


Note the carry when the second number, 100, is 
combined with the first, 06. An easy way to keep the 
carry straight is to write the numbers as 

06 

100 

66 

52 


07006652 

For division it's easiest to perform long division, 
which can be done by direct operations. Enter the left¬ 
most digits of the dividend until the number in the 
display is greater than the divisor. Subtract the divisor 
and repeat until the remainder is less than the divisor, 
recording the number of subtractions as the first digit of 
the quotient. Multiply this remainder by 10, which is the 
same as a shift operation. Add the next digit of the 
dividend and repeat the subtraction to obtain the next 
digit of the quotient. Repeat the shift-enter-subtract 
sequence until all digits have been entered. The remain¬ 
der can be expressed as a fraction, or the division can be 
continued by entering zeros. If memory is available, the 
number of keystrokes needed is greatly reduced. 

Example: Divide 987654321 by 12345 (answer: 
80004.400243+). 


A. Enter 98765 (dividend) into calculator, then 
successively subtract 12345 (divisor) until 
remainder is less than the divisor: 


98765 

- 12345 
86420 

- 12345 
74075 

- 12345 
61730 

- 12345 
49385 

- 12345 
37040 

- 12345 
24695 

- 12345 
12350 

- 12345 

5 


1st subtraction 
2nd subtraction 
3rd subtraction 
4th subtraction 
5th subtraction 
6th subtraction 
7th subtraction 
8th subtraction 


Since 8 subtractions were required, first (left-hand) 
digit of the quotient is 8. 
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B. 


Multiply remainder by 10 and add next 
unused digit of the dividend: (10 x 5) + 4 = 


54 


Since this number is still smaller than the divisor, no 
subtraction can be made so the second digit in the 
quotient is 0 

C. Multiply the remainder by 10 and add the 
next unused digit from the dividend: (10 x 
54) +3 = 543 

Since this number is still smaller than the divisor, no 
subtraction can be made so the second digit in the 
quotient is 0. 


D. Multiply the remainder by 10 and add the 
next unused digit from the dividend: (10 x 
543) + 2 = 5432 

This number is still smaller than the divisor, no sub¬ 
traction can be made, and the fourth digit in the 
quotient is 0. 


E. Multiply the remainder by 10 and add the 
next unused digit from the dividend: (10 x 
5432) + 1 =54321 

This remainder is larger than the divisor so successive 
subtractions can be made, as before: 


54321 

- 12345 
41976 

- 12345 
29631 

- 12345 
17286 

- 12345 

4941 


1st subtraction 
2nd subtraction 
3rd subtraction 
4th subtraction 


Since four subtractions were required, the fifth digit in 
the quotient is 4. 

F. This same procedure can be used to as many 
decimal points as required, or the numbers 
(which are now small enough to be handled 
by most handheld calculators), can be divi¬ 
ded directly: 4941 + 12345 = 0.400243 
Quotient is written from steps A through F: 

ABCDEF = 80004.400243 


table lookup 

Because the small calculator doesn't have provisions 
for special functions or constants, these must be entered 
as needed. One way to do this is to keep a small set of 
tables with the calculator and look up values as needed. 
Small volumes of four-place tables of all common func¬ 
tions are often sold at school bookstores. Larger volumes 
are available, with greater accuracy, up to the 15-place 
tables issued by the U.S. Government. Tables of Func¬ 
tions by Jahnke and Emde is the standard volume for 
special functions. 

Table lookup is also needed for typical constants and 


conversion factors. If several of these are needed often, 
it # s convenient to make up a short table on Dymo tape 
or on a card and fasten it to the calculator case. Typical 
constants would be it, g, ft-lbs to ergs. 

The second way of securing the functions needed is 
to compute them directly. Usually a full computation is 
too complex and time consuming to be practical, but 
many functions and constants can be generated by 
simple relationships that give approximately the correct 
value. Since most radio work doesn't require high accu¬ 
racy, these approximations are extremely useful. The 
following material shows approximations and error for 
the commonly needed functions. 

numerical values: 

7 t = 22/7 error 0.04% 

e = 1917 error 0.15% 

l/M = 16/7 error 0.73% 


M is the natural log of 10, used to convert from 
Naperian (base e) to common or Briggsian logarithms 


(base 10). 

log functions: 

e x = 1 + x 

€ X T— jf -f- -f- ^ 

^7 


error less than 1% for 
x< 0.15 

error less than 1.5% for 
x < 0.50 


Convert e x to 10 x by multiplying by 1/M ( x positive): 



error less than 1% 
for x < 2.5. 


Convert to logj 0 x by dividing by 1/M. 


trigonometric functions: 

In the following, x is in 
sin x = x 

sin x = x -x^ /6 

cos x = 1 

cos x = 1 - x 2 /2 

tan x = x 

tan x = x + x^/3 


radians or (degrees/57.296). 

error less than 1% for 

x< 14° 

error less than 1% for 

x < 57° 

error less than 1% for 

x < 8° 

error less than 1% for 

x < 38° 

error less than 1% for 

x < 10° i 

error less than 1% for 

x < 30° 


For large values of x, or any value if desired, calculate 
from 


sin (A ± x) = sin A ± x cos A 
cos (A ± x) = cos A ± x sin A 

The values of sin A , cos A to each 10° can be kept on a 
small card or attached to the calculator case. The error 
will be less than 0.5%. 

inverse trigonometric functions: 


* — 1 _ 

sin 1 x - x 

error less than 1% for 


x < 0.24 

sin~* x = x + x 3 / 6 

error less than 1% for 


x < 0.58 
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„ 1 7T . _ 1 

cos 1 x - sin 1 x 

exact 

_ i 

tan 1 x ~ x 

error less than 1% for 


x <0.17 

tan~* x = 7t/2 ~ 1/x 

error less than 1% for 


x > 3.0 


It appears that all of the small calculators allow chained 
operation. This makes it easy to secure integer powers. 
Simply enter the number and press the times key the 
number of times of the power. Note that some calcula* 
tors have automatic constant: for these it's best to press 
the times key once and the equals key the remaining 
number of times. If this isn't done, the calculator will 
retain the constant in a way that can cause errors. If the 
power is large it's faster to factor the power then take 
powers of powers. For example x } 6 ={j/;c 2 ) 2 ] 2 2 ' w ^ ,c ^ 
saves eight key strokes. 

Reciprocals, or any negative integer power, can be 
secured easily with any calculator having constant or 
memory, since x~ n - t(x n . Place the calculator in the 
constant mode, enter the value of x, press divide twice 
to secure a one, then press it n times for the desired 
value. For simpler calculators, the one must be entered, 
followed by a divide, then the number. 

Non-integer powers are occasionally needed. Some¬ 
times the unknown can be written as a difference, giving 
the approximations: 


secure two- or three-digit accuracy this way, but more 
accuracy becomes time consuming. 

Non-integral roots can sometimes be solved as prob¬ 
lems in powers. For example, 

x 0.8 = x ( 1-0.2) - x . X -U5 - _ x 

ijr 

These roots may also be secured from 

x n = 1 + n log e , x 

hyperbolic functions 

In transmission-line calculations, hyperbolic functions 
are useful. Some approximations for these are: 

sink x = x + x 2 16 
cosh x = 1 + x 2 12 
tank x ~ x ~ x^ 13 
arctanh x - x + x 2, /3 

Note the close relationship to the trigonometric func¬ 
tions. 

numerical integration 

Integration, which corresponds to finding the area 
under a curve, is easily done using Simpson's rule. Its 
formula expression is: 

b h- 

J F (x) dx = ~ (y 0 + 4y t + 2y 2 + 4y s ... +y„) 


y n = (i ± x) n = 1 ± nx 
yi In - ^ ± x)^ n = 1 ± x/n 

1 ty = tv — = l ± x 

For values not close to unity use the approximation: 

x n = 1 + n log e x. 

roots 

Square roots are easily secured by a method of suc¬ 
cessive approximation developed by Newton. The value 
is obtained from: 


second estimate of root = 

number r . , . 

-——- + first estimate x 1/2 

first estimate 


— 

x 

_ 


This is repeated until the digit requiring the desired 
accuracy doesn't change. This expression is one case of a 
general rule for any root, which can be written as 

r -- T + A(r-l) 

z r = V-= a' 

r 

For example, for the cube root. 


Z/A 

A 


+ A + A 


— “ new estimate 


In these relationships, the number of operations is re¬ 
duced if the first estimate is close to the true value. 

A second way of securing integral roots is by trial. 
For example, if a cube root is needed, guess a number, 
cube it, and adjust the original guess. It's not difficult to 


where y 0 , y t , ... are the values of F(x) at n equally- 
spaced intervals between a and b (n even). 

To apply, plot the function as a curve, and divide the 
abscissa range into n equal spaces: ten is often a con¬ 
venient number. Multiply each ordinate value by Simp¬ 
son's multipliers, respectively, 1, 2, 4, 2, 4, • • * 1 for the 
first, second • • * last ordinate. Obtain the sum, and 
multiply this by the length of each interval divided by 
three. 

concluding notes 

These are by no means all the techniques known and 
used, but they should be ample for all radio work, and 
much more. The bibliography gives some further data 
and techniques. Particular attention should be given to 
the series obtained by expansion using Taylor's and 
MacLaurin's theorems. These are the basis of most of the 
approximations above. 
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Physics , Chemical Publishing, Sandusky Ohio, any edition. 

4. Jahnke and Emde, Tables of Functions, Dover, New York. 

5. Reference Data for Radio Engineers, 4th or 5th edition, 
Howard W. Sams, Indianapolis. 
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automatic beeper 


for station control 

This simple 
one-transistor circuit 
improves communications 

efficiency on 
crowded channels 


Amateurs who have heard radio conversations from the 
Apollo moonwalkers could not have helped but notice 
that the conversations ended with a beep sound, which 
indicated transmission termination. This beep sound is 
an "'automatic over” signal. A communications system 
using such a signal saves time, words, and reduces mis¬ 
understanding. The beep-tone frequency is about 800 
Hz, which seems to be the frequency most sensitive to 
the human ear. Proper installation of the beep system 
will also ensure that transmitter modulation is at a 
maximum level, just below flat topping. 

The "automatic over" system was first used in the 
Yaesu FT2F 2-meter transceiver. The circuit described 
here is simpler than that used in the FT2F. 


I The automatic beep system works in such a way that, 
when releasing the PTT switch, a time delay occurs in 
the action of the changeover relay (or relays), which 
keeps the transmitter on the air just long enough to 
transmit a tone burst. This tone is generated in a simple 
one-transistor phase-shift oscillator, fig. 1. The circuit 
uses only a few components and is powered by the 
voltage present between the PTT terminal and ground in 
the receive mode. This voltage is commonly 12 Vdc but 
may be any voltage between 6 and 30 volts dc. 

Turning on the transmitter grounds the PTT terminal 
so that the oscillator supply is shorted on transmit, 
thereby stopping the oscillator, which is on during re¬ 
ceive. The sequence of events is: 

1. Receiver on, beep-tone oscillator (BTO) on, relay 
opens. 

2. PTT closes, transmitter on, BTO off, relay closes. 

3. PTT opens, transmitter on, BTO on, relay delay 
effective. 

4. Delay time finishes, relay opens, BTO on, receiver on. 

construction notes 

The 3.9k resistors and 0.01 /LtF capacitors should be 
5% tolerance or closer. The 0.01 j/F capacitors must be 
mylar, polycarbonate, polystyrene, or oil. Do not use 
ceramics. The 470 pF and 0.02 fiF capacitors may be 
ceramic or other types. All resistors can be 1/2, 1/4 or 
1/8 watt. The capacitors and resistors marked with an 
asterisk must be matched within 5%. If matched within 
5%, a 20% variation from given values is satisfactory. 

The transistor can be any small-signal silicon npn type 
with a gain of at least 300 at 1 mA. A low-gain transis- 

By Earl Hornbostel, WA6URIM, Republic Crystal Labs, 
P.O. Box 445, Greenhills Post Office, Rizal, Philippines 
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tor, mismatched resistors or capacitors, or poor-quality 
capacitors can cause the oscillator to start slowly or not 
start at all. Hundreds of different types of transistors are 
available that will work well in this circuit (i.e., 2N930). 

There is nothing critical about layout so any method 
of wiring is acceptable. A small PC board can be made, 
assembly can be made on a perf board, or terminal lug 
strips can hold the parts, A convenient way of assembly 
is to make a small etched board from single-sided copper 



fig. 1. Circuit of the beeper osciiiator. Parts marked with an 
asterisk must be matched within 5 percent. The transistor can be 
any small-signal silicon npn device with a gain of at least 300 at 1 
m A. 

clad stock, which is used as one side of a box on which 
the parts can be soldered on the etched side, leaving a 
continuous copper border. Do not drill any holes. The 
other five sides of the box can be made from the same 
material. One of these sides (not an end) can be used as a 
cover and should be slightly smaller all around, by the 
material thickness, so that it will fit inside the box 
formed by the other five pieces. 

When the etched board has been wired and tested, the 
other five sides, with copper facing in, are then soldered 
together, taking care to line them up straight. Mount the 
microphone jack and dress the cable, leaving a little 
slack. Tape the cable inside the box to prevent strain on 
the soldered joints. The cover plate should have a single 
grounded wire soldered to it. With copper facing in, push 
the cover plate into the box about 1/8 inch (3mm), 
leaving an edge around which Duco cement can be 
applied. Don't use epoxy cement if you want to open 
the box later for servicing. This construction method 
results in a solid, shielded, insulated box that won't 
cause electrical noise if touched by a stray wire, nor will 
it be heavy. 

installation 

Only three connections are needed for this circuit: 
ground, microphone input, and the hot PTT terminal, all 
of which are in the microphone cable. The easiest way to 
install the unit is to use a duplicate microphone jack and 
plug and a small metal box. Mount the jack on one side 
of the box. On the opposite side drill a hole fora short 
piece of microphone cable and wire the duplicate micro¬ 
phone plug to the end of this cable. Mount the volume 
control to another face of the box. Connect the short 
length of microphone cable to the microphone jack. If a 
separate ground is used for the PTT circuit, (sometimes 
done to avoid switching transients that cause thumps 
during operation), be sure this ground is the same as that 


used for the oscillator. Also be sure the microphone 
shield does not short to the box or box wiring. 

The last thing to do is to install a capacitor across the 
relay first controlled by the PTT switch. The capacitor, 
in the case of 12-volt relays, must be in the 300-1000 juF 
range with at least a 15-volt rating. This capacitor, which 
is shunted across the relay coil, will charge during trans¬ 
mit causing a delayed release when changing to receive, 
turning on the beeper. This action occurs because, while 
the relay is still holding, opening the PTT switch places a 
potential on the oscillator. The capacitor, in negative- 
ground systems, should have its negative terminal 
connected to the PTT-lead terminal of the relay. 

No definite value for the capacitor can be given, since 
this depends on the coil resistance and the length of 
beep desired. The formula for calculation is: 

T = RC (1) 

where R = relay coil resistance (ohms) 

C = capacitance (farads) 

T = time (seconds) 

The potentiometer should be set to fully modulate 
the transceiver without flat topping. 

operation 

The beeper will operate with any transceiver, a-m or 
fm, that has a PTT switch with a positive dc voltage of 6 
to 20 volts on the PTT terminal during receive. This 
applies to most modern solid-state or hybrid sets that 
use a 12-Vdc relay for changeover. Tube sets may or 
may not have 12-Vdc control relays, so check this before 
starting the project. Be sure that the control circuit, 
when open, can pass 1 or 2 mA into the oscillator. In 
other circuits, such as when bias or the cathode of a tube 
is controlled, first check the voltage on the PTT terminal 

in the receive mode. Place a 10k resistor across this 
terminal and check again. If the voltage across this 

resistor is not less than 6 volts nor more than 30 volts; 
and if the receiver continues to operate, the circuit will 
permit the beeper to work. If negative voltage with 
respect to ground is present, then use a pnp transistor in 
the beeper. 

Older sets, such as the KWM-2 and the other vacuum- 
tube equipment, may have the PTT relay in the plate 
lead of a vacuum tube. The much higher resistance in 
chis case will not only require a lower capacitance, but a 
higher voltage rating, for the shunt capacitor. Some 
newer two-meter solid-state transceivers don't use a relay 
for switching. Instead, diode or regulator-type switching 
is used. In these cases, it will be necessary to use a much 
higher value for R1 — say 2.7 megohms or higher — and 
a high-gain (at low current) transistor. Not more than 50 
microamperes should pass through R2, so that switching 
is not affected. The transistor is a low-current, high-gain 
device usually sold for "low noise" preamplifier use. 

When the beeper is first used it will be difficult to 
break the "over" habit, but soon quick exchanges will 
increase the pleasure of operating and more natural 
conversation will ensue. 
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provides real 

PORTABILITY 

and 

VERSATILITY 


in a 


general coverage 
SW receiver... 


Compare these features 
with any other general 
coverage SW receiver: 

Complete general coverage 
operation from 500 kHz to 30 MHz 
with synthesizer circuitry. No 
range crystals to buy. Dial 
calibration accuracy within 5 kHz 
at all frequencies 

Built-in telescoping antenna with 
provision for external antenna. 

Built-in ac power supply. Provision 
for internal D cell batteries in 
built-in battery holder. Receiver 
a u to mat i cal I y sw itches to batteri es 
!f ac power fails. 

Product detector for ssb/cw 
reception, 

Clarifier for extra fine ssb/cw 
tuning. 

100% solid state. Dc power cord 
available for external 12V dc 
operation from auto or boat. 
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for more information on this and other 
fine Drake products, please contact: 
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L. DRAKE COMPANY 


540 Richard Street. Miamisburg, Ohio 45342 m Phone (513) 856-2421 • Telex 286-017 
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BuilHn loud speaker. Drake HS-1 
cushioned, impedance-matched 
headphones also now available 
for SSR-1 

Small size: 13" wide, 11 11 deep, 5,5" 
high (33 x 28 x 14 cm). Weight 14 
lbs (6,4 kg). 
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Drake is pleased 
to announce a 
significant new 
2-meter FM design, 
successor to the 
Drake TR-22 series: 


The New TR-33C FM Portable 


is significant because in it, 

Drake brings to 12-channel FM portables: 

• SC PC Frequency Control 

• Lower Receiver Battery Drain 

• Expanded Portable Antenna Choice 

Single Crystal Per Channel 


FEATURES 

* 12 Channels—only one crystal per 
channel provides simplex OR repeater 
operation on ANY channel, 2 channels 
supplied, 5 transmit offset positions, 

3 supplied, 

* Alt FET front-end, crystal filter for superb 
receiver intermod rejection. 

* Small convenient microphone included, 

* New lower power drain circuit on 
squelched receive, 

■ Nicad rechargeable batteries supplied. 

* Built-in battery charger, 

* Ac and dc power cords supplied. 

■ Telescoping screw-on antenna supplied, 
rubber helix optional. 

* Channel indicator fight when using 
external dc supply. 

* Carry strap supplied. 

* Meter Indicates receive strength, xmit 
output, or battery voltage. 

* External speaker jack on rear panel 

* Auxiliary jack on rear panel —may be 
used for tone-pad connections, etc. 

* Traditional R. L. Drake service backup. 

$229-95 I 


SPECIFICATIONS TR-33C 

GENERAL 

* Frequency Coverage 146-148 MHz, 12 channels (2 supplied 146 52and 146 34) 
Crystal determines receive frequency. * Transmit frequency offset for repeater 
operation determined by 5-position switch Simplex. +600 KHz, and 600 kHz 
supplied, any two additional offsets available with accessory crystals * Power 
requirements 13 0 Veils dc >_ 15% external supply OR internal ballery sup¬ 
ply. * Current Oram (Batteries): Squelched receive 30 mA; transmit 400 mA 
External supply above plus 46 mA tor channel switch indicator lamp. * Antenna. 
50 ohm external antenna through SO-239 connector OR scr^w-on telescoping 
whip antenna supplied. may be replaced with rubber helix anlenna * Dimensions 
5.45 ' (136mm) x 2.78* (58mm) x B (216mm), * Weight: 4 4 lbs (2kg). 

RECEIVER 

* Sensilivity less than ,5 uV for 20 dB noise quieting * Selectivity ± 30 kHz 
adjacent channel rejection greater than 75 dB * Modulation acceptance at least 
±7kHz • Inter modulation Rejection: 70 dB referenced to sensilivity level * Ftrst 
if: 10.7 MHz with monolilhic crystal filter * Second i-f 455 kHz w<1h ceramic 
filter. * AudioOutput nominal t watt at less than 10% distortion mto6 ohm built-in 
speaker or external speaker 

TRANSMITTER 

* Rf Output Power 1.5 watts nominal with 13.0 volts dc supply * Frequency 
Deviation: Direct frequency modulation adjustable to at least * 7 kHz deviation, 
factory set at t 5 kHz * Separate microphone gam and deviation adjustments 


ACCESSORIES 

• Model AA-10 Power Amplifier: Use with TR-22C TR-33C. or any transceiver up 

tot B watts output 10dB power increase Atleasi 10 watts output at 13 8 V-dc 
Automatic transmit.'receive switching .. .... $49.95 

* Model AC-10 Power Supply. Powers the AA-10, TR-22C TR-33C and TR-72. 

Simultaneously can charge ihe TR-22C 33C meads Supplies 13 6 volts uo to 3 
amps from 120 V-ac 60 Hz input...... - . $49.95 

• Accessory Crystals .............. »,**.♦**» .Mch $6.30 

# Model MMK-33 Mobile Mount ,,-*....$12.95 


Now at your dealer. For more details please contact: 


R. L. DRAKE COMPANY 



540 Richard St., Miamisburg, Ohio 45342 
Phone: {513} 866-2421 * Telex: 288-017 


More Details? CHECK-OFF Pa<je 126 
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turn-off timer 


for portable 
equipment 

This circuit 
prolongs battery life 

if you forget 
to turn off 
battery-operated 
instruments 


Small battery-operated instruments are nice: no power 
cords, no heat, instant warmup, and portability. How¬ 
ever, if you're like me you'll forget once in a while and 
leave something turned on with the result that one or 
more batteries will have to be replaced. So when I 
converted my vtvm to battery operation, 1 I decided to 
add a battery-saver circuit to prevent this from happen¬ 
ing. The circuit worked out so well I have since added it 
to two other small pieces of test equipment. 

basic circuit 

Looking through the literature and reflecting on some 
recent and past experience, I decided to use CMOS 
devices and drive the ICvm load directly. There are 


I several good reasons for this choice. The energized 
CMOS digital integrated circuit in the quiescent state 
uses "no power," (typically 0.009 /iW per device at 9 
volts), 2 output impedance is fairly low, input impedance 
very high, and they are inexpensive. 

Using RC timing in a driving circuit to a CMOS gate 
or in a regenerative one-shot circuit is simple but has a 
big drawback in this application: the big "knees" in the 
transfer function. This simply means that voltage from 
an output gate will drift considerably over an appreci¬ 
able part of the timing cycle. It's therefore necessary to 
drive the input gate with a reasonably fast pulse to avoid 
drifting through the transfer. There are several different 
ways this can be done, but the 2N6028 programmable 
unijunction transistor was chosen for the job. This 
device is stable over an extremely wide range of opera¬ 
ting conditions and can be made to operate with practi¬ 
cally no battery current. It's also readily obtainable on 
the surplus market for about 65 cents. Using this little 
gem with a CD4001 CMOS quad NOR gate resulted in 
the basic circuit of fig. 1. 

operation 

Gates G1 and G2 of U1 form a latch circuit or switch, 
which is operated by the Q1 timer. When SI is switched 
to on, C2 charges through R2, causing the latch to 
switch making point A low (ground) and point B high 
(+9 volts). The timing circuit and the load connected to 
B are then turned on. R4 and R5 set the operating point 
of Q1. Cl charges through R1 then discharges through 
Q1. The discharge pulse across R6 is applied to G2 
input, which switches the latch to its opposite state, A 
high B low. This action turns off both the timing circuit 
and the load, leaving only U1 in the quiescent state 
across the battery. Because U1 (the entire package) 
draws typically only 0.001 (i A in this condition, SI can 
remain on without decreasing battery life any more than 
its shelf life. 

By Rich Hardesty,W50XD, 2700 N. Lindbergh - Box 
17, St. Louis, Missouri 63114 
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fig. 1. Basic ICvm timer circuit. Q1 is a programmable unijunc¬ 
tion transistor, which drives a latch circuit composed of two 
gates of a CD4001 two-input quad NOR gate. With point A high 
and B low, both the timing circuit and load are turned off, 
leaving only U1 in the quiescent state across the battery. U1 
current drain is only 0.001 jiA in this condition. 



complete timer circuit 

Fig. 2 shows the complete turn-off timer for use with 
the ICvm. Resistor R6 of fig. 1 has been replaced with 
the primary of T1, a homebrew pulse transformer, the 
secondary of which is used with the negative supply to 
the meter. When the timing discharge pulse occurs, it 
will appear across both windings of T1, switching both 
latches at the same time to turn off the meter. With the 
resistor values shown in the Ql circuit the timer current 
is maintained below 1 juA while on. 

Diodes CR1, CR2 have been added to provide dis¬ 
charge paths for Cl, C2 in the off position of SI while 
maintaining timing-circuit isolation in the on position; a 
direct connection to SI (negative supply off) forms the 
discharge path for C3. This allows the circuit to be 
retriggered at any point in the timing cycle by merely 
switching SI off then on again. Note also that the spare 


gates in each of U1 and U2 are used to drive the meter 
circuit. This is done for two reasons — they are there, 
and paralleling outputs reduces the output impedance 
and drive losses. The small amount of battery power lost 
in the output of the drive gates when they are on is not 
power that can be usefully saved by operating the ICvm 
directly with the batteries. The output voltages to the 

meter will be slightly lower than that of the batteries, 
but the meter is calibrated at whatever voltages are 
supplied to it. If you want to adapt the timer to a single 
9-vo(t operated device, the positive battery or upper 
portion of fig. 2 may be used by itself. In this case 
replace T1 primary with a 10k resistor. 



fig.3. Details of pulse-transformer core, which is a piece of 0.6 x 
0.6-inch (15x15mm) perf board with 0.1-inch (2.5mm) hole 
spacing. Mounting screw should be nonmagnetic. 


construction 

T1 is made as follows: Construct the form as shown 
in fig. 3 using a 0.6 x 0.6 inch (15x15mm) piece of perf 
board (0.1-inch or 2.5mm hole spacing) for the top. Use 
pieces of solid hookup wire run through side holes and 
twisted to make four terminals. Make the center hole 
slightly smaller than an 8-32 (M4) screw thread and 
screw the top against the head of a 3/4-inch-long 
(19mm) brass or nylon screw. Then force a fiber washer 
onto the screw, leaving enough thread to mount the 


fig. 2. Complete circuit of the 
turn-off timer. All resistors are 
V< watt, 5% composition. 
Resistor R6 of fig. 1, which 
supplies the timing pulse to 
D1, has been replaced by the 
primary of T1, a homemade 
pulse transformer. 
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CRYSTAL FILTERS and DISCRIMINATORS 


9.0 MHz FILTERS 


XF9 A 

2.5 kHz 

SSB TX 

$31,95 

XF9-B 

2.4 kHz 

5SB RX 

$45.45 

XF9-C 

3.75 kHz 

AM 

$48,95 

XF9 O 

5,0 kHz 

AM 

$48.95 

XF9-E 

12.D kHz 

NBFM 

$48.95 

XF9-M 

0.5 kHz 

CW 

$34.25 

XF9-NB 

0.5 kHz 

CW 

$63,95 

9.0 MHz CRYSTALS <He25/u) 


XF90Q 

9000,0 kHz 

Carrier 

$3.80 

XFSQ1 

8998,5 kHz 

USB 

$3,80 

XF9Q2 

9001,5 kHz 

LS6 

$3.80 

XF903 

8999,0 kHz 

8F0 

$3.80 

F-05 

He25/u Socket 

,50 

9,0 MHz DISCRIMINATORS 


XD901 

± 5 kHz 

RTTV 

$24.10 

XD9-02 

±10 kHz 

NBFM 

$24,10 

XD9-03 

±12 kHz 

NBFM 

$24.10 


Export 

Inquiries 

Invited 

Shipping 
$1.00 
per filter 


VHF CONVERTERS UHF 



Power 12V 0. C. l'/i" * 2 l / 2 “ « 
4^ ** 4- connecton. Very low N.F. 
units on special order. fGlher ranges, 
amateur & commercial, to order. L.O. 
Output option - $5.00 extra. Ship¬ 
ping: Converters, $2.00, 


RF Freq. <MHi> t 
IF Freq, t 
N.F., (typical) 
Norn. Gain 


MMc 50 WlMc 144 MMe 220 MMc 432 MMc 12% 


30-54 

144-148 

220-224 

432-436 

12%-1300 

20'32 

28-12 

28-32 

28-12 

28-32 

2.5dB 

2.8d8 

3.4dB 

l.BdB 

9.0dB 

30dB 

10di 

26dEJ 

28dB 

20dB 

$51,70 

$51.70 

S64.45 

$64,45 

575,95 



ANTENNAS 

144-148 MHz 

B over 8 horizontal gain +!2.fidBd 
Feed 1 5GU coaxial. Model D8/2M 
$34.95; Vertical Mounting Kit 
$8.75. For long range repealer 
access. 




420-450 MHz 

48 element mufti beam. Gain -(-15.7 
d8d. Feed 5011 coaxial. Model 70/ 
MBM48, $49,95. 


Antennas FOB Concord, Mass, via UPS. Write for Antenna 
Polar Plots & Gain, VSWR Curves. 

A 1296 MHz Loop Vagi is available. Write for details. 



Spectrum 
International 
P. 0. Box 1084 
Concord, Mass. 01742 

USA 
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fig. 4. suggested component layout for the icvm timer. You can 
save space by using a lower-voltage capacitor for Cl, which is a 3 
pF, 50-volt unit. 


finished transformer on the circuit hoard. Next, random 
wind on the form 600 turns of no. 36 to 40 (0.13 or 
0.08mm) enameled wire, soldering the ends to the wire 
Terminals on one side of The perf board top. Mark the 
start of the winding t and the end of winding 2. Repeat 
for the secondary, using the same number of turns 
wound in the same direction on top of the primary. 
Mark the start of winding 3 and the end of winding 4. 



fig. 5. PC-board layout (foil tide) of fig. 4. 


Fig* 4 is a suggested component layout on a 2 x 
2-inch (51x51mm) perf board or PC board. Fig. 5 is a PC 
board layout (foil side) of fig, 4. CT is a 3 jiF, 50-volt 
capacitor. Obviously a lower-voltage type would take up 
less space. Cl should be a low-leakage type: polystyrene, 
polycarbonate, or mylar. With Rf of 22 megohms, I had 
about 3 % minutes-to-turn-off-time. The R1, Cl time 
constant may be adjusted to your preference, 

references 

1. Mike Kaufman, K6VCI, "How to Convert your VTVM to an 
10 Voltmeter/' ham radio t December, 1974, page 42. 

2. RCA Solid State 1974 Databook, Series SSD-203B, COS/MQS 
Digital integrated Circuits. 
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audio-frequency shift keyer 


A stable, 
low-cost circuit 
designed around 
an 88-mH toroid 


obtainable. If good quality mylar capacitors are used, 
the output is a perfect sine wave of equal amplitude. 

A 2N404 pnp transistor is quite satisfactory as the 
oscillator; only 1.5 volts from a flashlight battery are 
required. The current drain is 100 microamperes, so 
battery life is very adequate. As I use my unit in a 
12-volt system, the Variable Zener 1 set at 1.5 volts 
works very well. The output, variable from 20 millivolts 
to 0.08 volt, is controlled by a 10k potentiometer. 

The relay coil is plugged directly into my 150-volt, 
60-mA loop. When the loop current is turned on, the 
relay closes, and the afsk is on mark. Space frequency 
occurs when the relay is opened by the teleprinter key¬ 
board. 


Many afsk circuits of varying complexity are available, 
but the circuit described here is the simplest and most 
satisfactory one I've found. Parts, excluding the relay,* 
are about $1.50. I don't know who the originator of the 
circuit is and claim no credit for it except to bring it to 
light. It was shown to me by WB6ETJ, who also uses it 
with complete satisfaction and who is equally in the 
dark as to its originator. 

circuit 

The circuit (fig. 1) uses one center-tapped 88-mH 
toroid tuned to the desired space frequency by suitable 
capacitors. These capacitors are paralleled by additional 
capacitors to tune the circuit to mark frequency. In the 
completed circuit, mark occurs when the relay is closed. 
For space frequency I used two capacitors totalling 
0.0628 pF, then carefully removed turns from each side 
of the toroid center tap until the desired frequency was 
obtained. With care it's possible to obtain an accuracy of 
one or two hertz. The mark frequency may require three 
or four values of diminishing capacitance to reach the 
proper frequency, but with care equal accuracy is 


^Available from Poly Paks, P.O. Box 942, Lynnfield, Massa¬ 
chusetts 01940. Order Clare reed sealed relay MR2MF-1006. 

By John B. Dillon, M.D., KH6FMT, P.O. Box 
758, Koloa, Kauai, Hawaii 96756 



fig. 1. Circuit for simple, stable afsk. Capacitor ci is tuned to 
2295 Hz (approximately 0.0628 pF); C2 is tuned to 2125 Hz 
with relay closed (approximately 0.0156 fif). Q1 can be practi¬ 
cally any pnp transistor. 1.0. key may be the battery switch. 


No special precautions are required for layout or 
construction, The unit works as well breadboarded as in 
a printed circuit I made to match my other gear. I've 
tried several types of 6-volt relays; all have worked 
satisfactorily. I've used this unit with an ST-6 and other 
terminal units. Since it plugs directly into the loop it 
doesn't interfere with other devices in the loop. All you 
have to do is plug the output into the transmitter audio 
input jack, and with a suitable output level you're in 
buisness. 


reference 

1. James McAlister, WA5EKA, "Low-Value Voltage Source," 
ham radio , November, 1971, page 66, 
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iledumicA %)/>. SUMMER SPECIALS 



s 

MOBILE ... 24 CHANNEL • 10 WATT 

PRIORITY CHANNEL "CALL BUTTON" • MODULAR CONSTRUCTION 

10 DAY MONEY BACK GUARANTEE 


WILSON 


x* "V 


224dP!' 


MODEL WE-224 144 - 148 MHz 


Only 


199 


thru Sept. 30, 1976 


* LG POWER ADJUSTABLE 0 5 WATTS 

* TYPICALLY 3 JiV SENSITIVITY FOR 
20 dfl OUlEtiNG 

* HUH F IN ADJUST AH Lf TONE 0UR5T CFRONT 
PANEL SWITCH 

* TRIMMER CAPS FOR BOTH RECEIVE AND 
TRANSMIT XTAI.S 

* USE S SAME X T A| S AS 1 Ht HAND HI lO UNi tS 

* MOSFf.T FRONT END HE LICAL RESONATOR 

* HMJM VSWR A REVERSE B» PROTECTION 
CIRCUITS 

* BUILT IN SPEAKER WITH EXTERNAL MINI 
PHONE JACK 

* FILTERS TO J MONOLITHIC & IHUii CERAMIC 
■ TO FEE T OF FUSE D POWE fl CABLI HUH 

LIGHTER ADAPTER 

“EXTRA FUSES MOUNTING HARDVWARt . 

BRACKET 500 OHM MIKE OlDDLt STICK A 
34 PAGE MANUAL 

*»■» ^;«; “ « 

RECEIVE 45 mA 

* CURRENT # 1J 0 VDC TRANSMIT /Mmfi 

9 1 WATT, 2 6A * TO WATTS 

* 50 DAY WARRANTY 4 10 DAY MONEY BACK 
GUARANTEE 

* COMES COMPLETE RE ADY TO OPE RATE ON 
140 5.2 SIMPLEX 

* YOU CAN PURCHASE EXTRA X TALS ITX nr fl*) 

FOR SXTS m 

* FOR *7 50 EXTRA. HE LL PUT ALL THE XTALS 
ON FREQUENCY I 


ACCESSORIES AVAILABLE 


220 and 450 


HAND 

HELDS 


• SWITCHABLE 1 ■ Z.5 WATT (1 & 1 8W ON 450) 

• 6 CHANNEL - ALL PLUG IN XTALS WITH TRIMMERS 

ON BOTH TX & RX CRYSTALS 

• 12 kHz CERAMIC FILTERS • BATTERY INDICATOR 

• HAS .3 MV SENSITIVITY FOR 20 dB QUIETING 

• 10.7 & 455 kHz IF ON 220 121.4 & 465 kHz ON 450) 

• CURRENT: 14 mA RX. 500 mA TX ON BOTH 
MODELS @ 12.0 VDC 

• MICROSWITCH PTT BUTTON 

• WEIGHT IS LESS THAN 22 OUNCES Iw/o NI-CADS) 

• SIZE IS 8.9" x 1.7" x 2.9" 

• UNBREAKABLELEXAN®CASE 

• BOTH UNITS USE THE SAME ACCESSORIES AS THE 
2-METER 1402 & 1405 HAND HELDS 

■ OPTIONAL 12 BUTTON TOUCH-TONE PAD AVAILABLE 

• COMES COMPLETE w/RUBSER DUCKIE, NI-CAD CASE. 
1223.50 INSTALLED OR 446.00 ON THE 450) 


* 220 mHz MODEL 2202SM • $239.95 

* 450 mHz MODEL 4502SM • $279.95 
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90 DAY 
WARRANTY 

DAY MONEY BACK 
GUARANTEE 


SPECIAL 

PRICE 


DESCRIPTION PRICE 

QC) BATTERY CHARGER 514.15 

8PI tO EA- AA GOULD 

NIC AO BATTERIES . - . 14,11 

BT1 EXTRA BATTERY 

THAY.. ... * 

LCt LEATHER CASE 

140 J S«S5 

LC1 LEATHER CASE 

1405.2201,4502 . „ . i-»5 

SMI SPEAKER MIKE FOR 
EARLY MODEL I 402 
1 PIN CONNECTOR ... 24.25 
$M 1 SPEAKER MIKE FOR 

ALL NEW HAND HELDS 
WITH ROUND ( PIN 
CONNECTOR ....... 14-55 

TE-) SUB-AUDIBLE TONE 

encoder 

INSTALLED_ .... 34. *5 

TTP TOUCH-TONE PAD .... 41.11 

INSTALLATION AT 
TIME OF RADIO 
PURCHASE .FREE 

INSTALLATION AT 
LATER DATE, ADO ., , 15-00 

XFI 10 .7 Kt MONOLITHIC 

XTAL FILTER 1,15 

CfiYST A L5 

TX ot RX 

(Common Pregnancy 

Omy|................. 1.H 


24.15 


14.11 

41.15 


FREE 


, 15.00 


©CM 
BATTERV 
CHARGER 



WILSON ELECTRONICS CORP , 4288 S. POLARIS AVE., LAS VEGAS, NV. 89103 U.S.A. (7021 739 1931 TELEX 684 522 


46 [jfS September 1976 


More Details? CHECK OFF Page 126 

















vvi/^2 


SUMMER SPECIALS 


TO; WILSON ELECTRONICS CGRP., 4288 S, Polaris Ave Las Vegas, Nevada 89103, (702) 739 1931, Telex 684*522 


TTP @ $49.95 
XF1 @ $9,95 

EXTRA CRYSTALS @ $3.75 ea. 

PLEASE PUT ALL INSTALLED 
XTALS ON FREQ. ($7,50 Extra 
per Radio) 

INSTALL THESE CRYSTALS 

RX TX I I 


_ 1402SM @ $164.95 

_ 1405SM @ $239.95 

_WE224 @ $199,95 

_2202SM @ $239,95 

„ 45025M @ $279.95 

_BC1 @ $34,95 

-8P1 @$14,95 

-BT1 @ $6.tJ0 A 

__LC1 © $9.95 B 

LC2 @ $9.95 c 

-SMI @ $24,95 D 

-SM2 @ $24,95 E 

-„TE1 @$34,95 F. 

Specify Fret(. on Tone Encoder TE-1 


□ check Dmoney ORDER 

□ MC □ BAC 


ENCLOSED IS 


CARD # 


EXPIRATION DATE 


NAME 


CITY 


SIGNATURE ---—___ 

SHIPPING & HANDLING PREPAID FOR 

NEVADA RESIDENTS ADD SALES TAX 


SPECIAL PRICES GOOD THRU SEPT. 30, 1976 
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calibrating ac scales 


on the vtvm, icvm 
and fet voltmeter 

A simple circuit 
of emf sources 
for an indirect 
but accurate means 

of calibrating 
your test equipment 
for ac voltages 

In the absence of a precision voltmeter, the dc ranges of 
a vtvm or its solid-state counterpart may be quite accu¬ 
rately calibrated by using a dc source of reliable known 
open-circuit voltage. The zinc flashlight cell commonly 
used for this purpose is not a very reliable source, but 
the readily available P-13 mercury cell is quite reliable. 1 
The P-13 cell is well worth the cost of about $1.35and 
possibly it could be stored for later use.* 

calibration with the vom 

Calibration of the vtvm ac scales to any degree of 
accuracy is usually not so simple. If you have access to a 
precision ac voltmeter you're fortunate, but this isn't the 
usual case. The vtvm ac scales are generally calibrated by 
the amateur against a vom. The resulting calibration can 
be, and often is, poor. Even the better voms usually have 
an accuracy on ac scales of only ±3 - 5% of full scale. 

^It's possible that the P-13 mercury cell could be preserved fora 
long period by storing it in a refrigerator deep freeze section. I 
haven't tried this with mercury cells, but common zinc flashlight 
cells have been stored for a number of years at about zero F. 
(-180 with little or no apparent deterioration. 


I When calibrating one instrument against another used as 
a standard, the errors of the two instruments are algebra¬ 
ically additive. It is for this reason that laboratories 
commonly use a standard instrument ten times as accu¬ 
rate as the one being calibrated. For example, to cali¬ 
brate an instrument to ±1% accuracy, a standard instru¬ 
ment of ±0.1% accuracy is needed. In the worst case, 
let's assume the vtvm has an inherent accuracy of ±3%, is 
calibrated against a vom with an accuracy of ±5%, and 
the errors are accumulative. The calibrated meter would 
have an accuracy of not better than 8%. 

calibration using ac line voltage 

Probably a more common, but sometimes worse (and 
dangerous) method used by the amateur to calibrate the 
vtvm ac ranges is to use the ac mains and assume a 
nominal 117 volts. If the potential across the ac mains is 
indeed 117 volts calibration will be satisfactory but how 
are we to know? The "nominal 117 volts" may very well 
be anything between 110 and 125 volts, and in some 
areas where electric power shortage is often critical, the 
emf at the mains could be 105 volts or less. Let's take a 
case where the vtvm is calibrated using the ac mains at 
an assumed 117 volts, but that voltage is actually 125 
volts and the errors are accumulative. The voltage error 
of about 7% and meter error of 3% result in accuracy no 
better than 10%; not very impressive, to say the least. 

calibration circuit 

Fig. 1 is a simple circuit of emf sources for an 
indirect, but more accurate means of calibrating the 
vtvm ac scales. Ignoring for the moment the part to the 
right connected by dotted lines to Y1 and Y2, the 
circuit will be recognized as an ac supply — T1 with a 
half-wave rectifier, CR1, and a filter. Cl. R1 plays no 
part in the filter and is only used to limit initial surge 
current through CR1 when power is first turned on; 
usually it may be omitted. There is no load across Cl 
except Cl leakage resistance and the backward resistance 
of CR1, both of which will normally be very high. 
Having negligible load, capacitor Cl will charge to the 
peak voltage of the ac emf across X1-X2 minus the 
forward voltage drop across CR1. T1 may be any step- 
down transformer. CR1 and CR2 are silicon diodes. R1, 
if used, may be anything between 22-100 ohms, V 2 watt. 

By K. F. Hager, W7KQ, Route 1, Box 186, Burton, 
Washington 98013 
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Cl and C2 are about 0.5 fJiF. (More about circuit para¬ 
meters later). 

procedure 

Before calibrating the vtvm ac ranges, best possible 
calibration of the dc ranges should be obtained. The ac 
ranges are then calibrated as follows: Measure the dc 
voltage across Y1 and Y2 with the vtvm set for dc 
measurements, common lead to Y2, probe to Y1. Call 
this voltage E. Remove the probe from Y1, set the vtvm 
for ac measurements and connect the probe to XI. The 
rms potential across Xt and X2, E nr , will be E plus the 
voltage drop across CR1, E cr , multiplied by 0.707; that 
is: E ac — 0.707 (E + E cr ). 



X2 Y2 22 


fig. 1. Circuit for calibrating the ac scales on a vtvm or icvm. The 
rms voltage, E ac , across terminals XI, X2 is determined by E ac = 
0.7007 (E + Ecr)* where E is the dc voltage measured across Yi, 
Y 2 and £ cr is the voltage drop across CR1. Circuit at right of 
dashed lines is used to determine E cr , as explained in text. 

The ac calibration setup should now be arranged to 
show a meter reading E ac . Example: Potential E is 
measured at 45 volts and E cr has been determined as 0.3 
volt. Therefore, 0.707 (45 + 0.3) = 32.0271 volts rms. 
Round this value to 32 volts. With the vtvm set for ac 
and probes across X1-X2, adjust the calibration so the 
meter reads 32 volts. Measurements should be performed 
several times to ensure that line voltage fluctuation 
doesn't introduce errors. 

E cr can't be measured directly with the vtvm but can 
be determined with a second like diode and a capacitor, 
CR2 and C2, connected to YI and Y2 as shown by the 
dashed lines in fig. 1. Do not attempt to measure the 
voltage drop by connecting the vtvm across YI and Z1. 
Shunting CR2 with the vtvm 11-megohm input resis¬ 
tance will cause the potential across Z1-Z2 to eventually 
reach the same potential as that across Y1-Y2. The speed 
at which this occurs, of course, depends on the capaci¬ 
tance of C2. 

Measure the voltage at Y1-Y2 and the voltage at 
Z1-Z2. Note the difference in meter reading and let this 
difference be E cr . CR1 and CR2 should be interchanged 
and the measurements repeated to determine any dif¬ 
ference in voltage drop. Be sure to remove ac power and 
discharge the capacitors before starting a new set of 
measurements. In the calculation an ac sine wave is 
assumed; this will be found to be true where electrical 
power is from the U.S. and Canadian power grids. It may 
not be the case with a small, isolated power-generation 
and distribution system; in this event the waveform 
should be checked with an oscilloscope. Negligible load 
across Y1-Y2 is also assumed, and this is the case with a 
vtvm input resistance of 11 megohms. 


circuit parameters 

While nearly any available stepdown transformer may 
be used for T1, one that puts ac voltage across X1-X2, 
which permits ac and dc voltages to be read high on one 
scale of the vtvm, is preferable. If the vtvm has typical 
voltage scales of 0-1.5, 0-5, 0-15, etc., a small 6.3 V ac 
filament transformer is satisfactory. The open-circuit 
voltage, which is essentially that across X1-X2, will 
probably be 7-8 volts or so; this permits reading ac and 
dc voltages well upscale on the 0-15 volt range of the 
vtvm. A better choice might be a transformer that places 
32-35 volts across XI-X2. In this case, both readings 
would be taken high up on the vtvm 0-50 volt scale. A 
transformer placing 12-14 volts or so across XI-X2 
would be a poorer choice, since the dc voltage would be 
read well down on the 0-50 volt scale. Connecting 
X1-X2 directly across the ac power mains is definitely 
not recommended. Not only would a situation similar to 
that just cited occur, but the practice is very hazardous.! 

circuit constants 

Cl and C2 may be almost any capacitors upward of 
about 0.5 juF. It is important that they have high leakage 
resistance. This requirement is easily met by tantalum or 
mylar-paper capacitors. Ordinary electrolytic capacitors 
may be used if the leakage resistance is high, although 
there appears little reason to use them. Capacitance is 
not at all critical. Capacitors between 0.22 and 80 fif 
have been used with no discernible difference in results. 
A difference in meter deflection just starts showing 
when the capacitance is reduced to 0.1 jif. Unneces¬ 
sarily high capacitance is to be avoided, otherwise the 
voltage across Cl will change slowly when downward 
changes in ac line voltage occur. This lag makes calibra¬ 
tion more time consuming, and possibly adds a little 
uncertainty in measurements. R1 may be omitted unless 
high capacitance is used. 

Diodes CR1 and CR2 are International Resistor 170 
or HEP 170, but they may be any good silicon diodes. 
Voltage drop across the HEP 170s, measured as de¬ 
scribed above, was 0.30 volt, with 45 volts across Y1-Y2. 
This drop remained constant with decreasing voltages 
across Y1-Y2 to 10 volts. With 5 volts across Y1-Y2, the 
CR voltage drop was 0.27 volt. Twelve HEP 170s were 
tested; 10 showed the same drop of 0.30 volt and two 
had just slightly less drop, with 45 volts across Y1-Y2. 

In conclusion, there are a number of variables and 
therefore it's not possible to predict the accuracy to be 
expected after calibrating the vtvm ac ranges as de¬ 
scribed; however, it's likely to be better than that ob¬ 
tained by the usual methods of calibration. 

tThe vtvm common input is usually grounded to the chassis and 
metal case. If the common lead happened to be connected to the 
hot side of the ac line (a practically even chance), the full line 
voltage would be between the vtvm case and ground. 

reference 

1. Daniel A. Gomez-lbanez, WB9ICI, "Calibrating a DC VTVM 
or FET VOM," QST, September, 1975, page 44. 
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Everything you put into ham radio 
comes together at your antenna 
That s why we put everything 
we ve got into making Swan an¬ 
tennas the best you can buy. 

Swan beam antennas are pre¬ 
cision engineered to give you a 
fuli 2000-watt P E P rating. 

They re designed for a VSWR of 
i .5:1 or better at resonance They fl 
give you optimum gain and they re 
built tough and rugged to stand 
up to some of the meanest 
environments. 

Dont lose it right where it all 
comes together. Get one of these 
Swan beam antennas and top 
off your rig with a winner Use 
your Swan credit card Applications 
at your dealer or write to us. 



Heavy-duty, four- 
working-element an¬ 
tenna for 10* 15 and 
20 meters $249,95 


T 8 - 3 HA 



Heavy-duty, three- 
worki ng-ef ement an¬ 
tenna for 10,15 and 
20 meters $189.95 


T 8 - 2 A 

Light-weight, two- 
working-element an¬ 
tenna for 10.15 and 
20 meters $129.95 


MB -4 OH 



Heavy-duty, two- 
working-element an¬ 
tenna for 40 
meters. $199.95 


Ask about our 1040V trap vertical for 10 thru 40 meters with optional 75-meter add-on kit 

[Prices fob Oceanside. CAi 


SWAN BEAM ANTENNA SPECIFICATIONS For 520hm coaxial feetllmes 


/ 4 

i , W 



/./ 


& 


i 


/ 


/ 


TB4HA 

■ 

24 x 1 5 

-1 

28 10 

IS 6 

100 niph 

148 lbs 

6sqft 

r—— 

54 IPS 

TB3HA 

16 x 1 5 

28 2 

16 

100 mph 

HOIbS 

4san 

441te 

TB ZA 

65 x VS 

27 0 

14 3 

80 mpn 

00 It* 

1 8 stiff 

18 lbs 

MB-40M 

15 75 XI 5 

50 4 

17-6 

100 mpn 

B0 lt>s 

255CI ft 

40 lbs 


Dealers throughout the world 
or order direct from 



ELECTRONICS 

4 suD5Wf.Jrv of CuDir corparAffon 
305 Airport Road, Oceanside CA 92054 
(7141757 7S2S 








Everybody wants the ultimate ham station 
but the only way most of us are going to 
get It is to start now and grow Into it. 

And the best way to start is with our 
700CX. 

Then you II have an excellent transceiver 
with 700 solid watts P EP , input of SS8 
power at the lowest cost per watt-about 
a buck-of any comparable equipment. 

And when you re ready to add capability 
and features, plug in or hook up Swan ac* 
cessory equipment for easy expandability 

For instance, lust plug in our 51 D-x 
crystal oscillator when you want extra fre 
quency coverage want VOX? Plug in the 
Swan vx-2 and start talking Or hook up our 
FP 1 telephone patch In minutes. 

And when you re ready for that big iump 
to ait-the-iaw-allows. our 2000 wan P E P 


Input Mark II linear amp is waiting in 
the wings 

Add our complete selection of power 
supplies, microphones and other options 
and youve got everything you need for a 
full-house rig in matching specs and 
matching decor 

so your ham station will look and per¬ 
form like it Delongs together 

The 700CX is designed to handle problems 
like cross*modulation and front end over¬ 
load And you get all bands from id to 80 
meters with selectable upper or lower 
sideband, am, or cw with si detone. 

Get started on your dream rig today 
See the 700CX and all of its accessories at 
your nearest Swan dealer, use your Swan 
credit card Applications at vour dealer or 
write to us 


700CX champion Transceiver_ $649 95 

117-XC 110V AC Power Supply .. , SI 59 95 
undu ties Speaker and Cabinet* 

117 x 110V AC Power Supply .,. ., $114.95 
liess speaker and cabinet* 

S10-X Crystal Oscillator.67,95 

VX*2 Plug-In VOX... $ 44,95 

FP-1 Telephone Patch ,,.* $ 64.95 

Mark It Linear Amplifier. $849.95 

<complete with 110/220 VAC power suppt\ and tubes* 
(prices FOB Oceans fde CA f 


Dealers throughout the world 




ELECTRONICS 


A JufrerfcH.iry of Cubit Corporation 


505 Airport Woad Oceanside CA 92054 


I714J 757-7525 


SWAN 



ITS THE WAY TO CROW. 
































the MPC1000 - 

super 

This versatile 1C 
from Motorola 
provides up to 10 amps 

at any voltage 
to 35 volts — 
here are some 
typical applications 

Just a few years ago a 5-volt, 10-amp, regulated power 
supply boasting 0.1 per cent regulation required many 
transistors, diodes and resistors. With the advent of 
power-regulator integrated circuits, the number of com¬ 
ponents has been reduced to less than a dozen. Now the 
Motorola MPC1000 reduces the complexity further as 
the need for an external pass transistor and associated 
current-limiting circuitry is eliminated. 

While there are many applications where several 
1-amp three-terminal regulators can be used, many appli¬ 
cations simply require 10-amp capability from one 
regulator. For example, many solid-state power ampli¬ 
fiers require up to 10 amps at 28 volts with excellent 


regulator 

I voltage regulation to prevent generation of modulation 
products which result from changes in V cc . Other uses 
include large digital projects such as counters, memories, 
and power supplies at a repeater site. 

MPC1000 voltage regulator 

The MPC1000 is a positive voltage regulator capable 
of providing up to 10 amps output current at any 
voltage to 35 volts. Certainly this device represents a 
further step in the development of voltage regulator ICs 
compared with the common 1-amp and 150-mA devices. 



I fig. 1. The MPC1000 as a positive voltage regulator for output 
voltages below the reference voltage, V re f (7.15 ± 0.35 volts), 
including formulas for choosing the resistors that set the output 
voltage. 

An additional feature of the MPC1000 is that it can be 
used in applications requiring negative voltages. 

Since the MPC1000 can dissipate 100 watts, if you do 
require the full 10 amps you should choose a power 
transformer with a secondary voltage that doesn't ex- 

By Gary L. Tater, W3HUC, 7925 Nottingham Way, 
Ellicott City, Maryland 21043 
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table I. Electrical characteristics of the Motorola MPCIOOO 
high-power voltage-regulator 1C. 


parameter 

range or value 

input voltage, V jn 

+40 volts max 

output voltage, V Qut 

+ 2 — +35 volts 

voltage reference, V re f 

7.15+0.35 volts 

output current, l L 

10 amps 

Internal power 

100 watts 

dissipation at 25C, P d 


derate above 25C 

0.667 W/°C. 

quiescent current, l q 

5 mA 

line regulation, V jn = 12-15 volts 

°- 1% v out 

line regulation, V jn = 12-40 volts 

°- 5% v out 

load regulation, l L = 0.1-4 amp 

°- 1% V out 


ceed the output voltage from the 1C by more than 10 
volts. Table 1 lists the electrical characteristics needed to 
use the MPCIOOO. 

The basic positive voltage regulator circuit for 
voltages below the reference voltage (7.15 ±0.35 volts) 
for the MPCIOOO is shown in fig. 1. For output voltages 


Table 2 lists information to approximate the length of 
wire needed. If you use this table, I recommend you cut 
the wire at least 50-percent longer than the calculated 
amount, then put a resistive load on the completed 
power supply. If your calculations were correct, the 
supply will immediately shut down. The short-circuit 
resistor can now be shortened by small increments until 
your current requirements are met. Although this pro¬ 
cedure may require several cuts, it's the safest method to 




IOk < F3 < 100k 
I le 

fig. 2. The MPCIOOO as a positive voltage regulator for voltages 
above the reference voltage, V re f, 



NOTE CASE 1$ V m 

fig. 3. Mounting-hole pattern, A, and base diagram, B, of the 
MPCIOOO voltage-regulator 1C. A 9-pin tube socket makes a 
good mount — but observe pin-number sequence. 


above 7 volts, the circuit in fig. 2 should be used. Each 
includes equations for choosing the three resistors that 
set the output voltage. 

Both circuits require a 0.1 /uF capacitor at the 1C 
input. If the input to the pass transistor (case) and the 
input to the rest of the regulator (pin 6) are separated, 
each would require a 0.1 juF capacitor. Such a situation 
would arise when you wish to operate the series pass 
transistor at a lower voltage than the rest of the 1C to 
minimize heat dissipation within the device. 

The current-limiting resistor, R sc , typically runs from 
0.66-0.066 ohms. If you have a resistance bridge, you 
can cut a length of wire to the exact resistance value by 
successively cutting off wire until that value is reached. 


table 2. Data for computing the length of wire for the short- 
circuit sensing resistor, R $C1 in the regulator output circuit. Wire 


should be cut 50 

per cent longer 

than lengths shown, then 

trimmed to obtain the required pass current. 

copper wire size 

length 

resistance per 1000 ft (m) 

AWG (mm) 

ft (m) 

(ohms) 

16 (1.3) 

15.5 (4.7) 

4.096 (1.25) 

18 (1.0) 

10.0 (3.0) 

6.510 (1.98) 

20 (0.8) 

6.6 (2.0) 

10.35 (3.15) 

22 (0.6) 

4.0 (1.2) 

16.46 (5.0) 


use if you don't have an instrument that measures low 
values of resistance. 

mounting 

To realize the maximum ratings of this device, the 
MPCIOOO should be mounted on a good heatsink. A 
simple heatsink mounting-hole pattern is shown in fig. 
3A. I didn't have a 9/16-inch (14.5mm) punch, so I 
substituted a 5/8-inch (16mm) hole, which reduced the 
thermal path from the 1C. A mica washer and socket are 
available from the manufacturer under the part number 
MK662. 

If you want the regulator on the rear apron of a 
chassis to dissipate heat, a handy solution for making 


30-30 VOLTS 



fig. 4. High-current, 28-volt regulator for high- 
power rf applications. 
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master charge 

The HtTENeiN* CAHO 




300 and 500 MHZ PRESCALERS 
FREQUENCY STANDARDS 
MARKER and PEAKING GENERATORS 
POWER SUPPLIES AMPLIFIERS 

WRITE FOR FREE CATALOG 


Phone: 

405-273 9024 


BankAmericaro 


K ENTERPRISES 


J401 N. TucNr 


Shawnee. Qkta. 74801 


,%V+vy.V-X- 


v. ■. v.", %Vi v - - -■* v ■ o.:i 


AWAWiVAVMVr/er i'. ■ 




IDE'S microminiature tone encoder 


Compatible n»m All aub-audiblQ Iona lyMflm* *uch Prltml* Lina, 
Channoi Guard. Quiel Channel. etc. 


* Powered by 6-ISvdt, urtrogulnlfcfJ 



* Micrcrminrityr* in »!** to III in^dfi All mobilg omit 
□nd me ti tttt'itbid unfit 

■ Fiald rtplacM&le. plng-in, frequency dolAfmimng i»l anionl!* 

■ £*eftUi-nr Frequent y Accuracy and larnparatur* tlnbilLly 

■ OrirpUt IiImcL id/jilnifnl pOlenlionu.'lor 


Awailotrln in ill^1A lone ff q quen c ic a 67 0 Hi S03 5 Hi 
Cdmptate inrupumiy to RF 
1'i‘VeitB polarity pralecllon buiU-irt 


$?9.95 each 

Wi'fJ .Hid trtlnJ with 

«' ■ i ■ . .. I. 

Pi “ I BM1 "Til 1 ’ 1 


CCWHWlooHom 1 /p-c r. Lc i'/fj’ 

*. o nn i4i 
■At a, cat i ronn i a «wi 

mtl MB W1 


K-1 Ilf r O Hi PLACE AP LI. 
PL UC -IPi FILE LlUSNCV 
OFTIfLFJUMI^ii Cl t ME NT ft 

13.M each 


contact to the pins is to use a 9 pin miniature tube 
socket. Fig. 3B shows a bottom view of the pin connec¬ 
tions. Note that the pins are nor numbered sequentially. 

practical circuits 

l needed a 28-volt, 7-amp supply to power an fm 
Skyphone that I had converted from 459 to 432 MHz 
CW for Oscar 7, so I built the circuit in fig, 4 first. I used 
a 30-volt transformer with a bridge rectifier, which 



fig, S. A 5-volt regulator suitable for high-current applications. 


worked well when the short-circuit sensing resistor, R t , 
was adjusted properly. The initial shunt resistor was too 
long and caused the !C to shut down during key down. I 
removed two feet of wire from the homemade resistor, 
and the power regulator worked as advertised, 

If you need several amps at 5 volts for a large TTL 
project, the circuit in fig. 5 should be useful. For a 
typical 8-digit frequency counter, which could require 3 
or more amps, this one 1C and its associated components 
could replace up to 4 three-terminal regulators. 



fig, G, Regulator for providing +•1 5 and 1 5 volt* it 10 imp*. T1 
should supply 13-24 volts rmt from each secondary winding. 


The circuit in fig. 6 illustrates another feature of the 
MPC100O: two can be used to produce negative and 
positive supply voltages. The example in fig. 6 shows a 
high current supply with a positive and negative 15-volt 
output. 

Clearly, the MPC1000 is a versatile 1C that can 
provide a quality high-current regulated power supply 
for your projects, 
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Super Mast 


in a big way. 


For the low profile Ham operator. 


It had to happen! The enormous suc¬ 
cess of Tri-Ex's original Sky Needle—by 
popular demand—has brought about the 
design of a miniature Sky Needle for the 
Tri-Band Beam. We call it Super Mast. 

It's a special tower for the low profile 
HAM operator. A roof-topper stretching 
to 40-feet up. Attaches easily, i 
simply to the side of your garage 


after fabrication for long life. A slim, 
clean-line tower, Tops in performance— 

Super Mast. 

Shown here in its nested position at 
21-feet, this Super Mast is supporting a 
three element 15 meter antenna & rotor 
assembly. Rush your order now. Visit or 
call your local Tri-Ex Tower dealer 
today. Price of this under-$300-tower. 


or house. A super-easy Super Mast. tri-Ex because of rising steel costs, is 

A top-quality Tri-Ex prod- _ nu ._ D nnnDfMlATinu sub i ect t0 immediate change 
uct. Hot dipped galvanized IUWlK LUnrUKAI IUN Order now and save! 

7182 Rasmussen Avenue, Visalia, Calif. 93277 






how to clean 

printed-circuit boards 


Here are some 
straight forward methods 
for cleaning PC boards 
after you have installed 

the components 


There are still many amateurs who despite the efforts in 
obtaining parts, build their own equipment. The use of 
solid-state devices makes it mandatory that, at one time 
or another, the assemblies be done on printed-circuit 
boards. There has been a good deal of information 
published in the amateur magazines pertaining to board 
fabrication - from the original artwork through to the 
final piece. This short article presents information on the 
final step in the process and provides some answers to 
that age old question, "Is a clean board really 
necessary?" 

All of us have noted that commercially manufactured 
equipment shows no globs of rosin or other soils (if they 
are there, don't buy it). Since it costs something to 
obtain that result, we must assume that there is a good 
electrical reason — as opposed to cosmetic — for the 
added expense and there is. Further, there is an exten¬ 
sive military specification for board cleanliness. 

To fully appreciate the problem and its solution let's 
talk a little about dirt. Since I have no intention of 
giving a chemistry lesson, suffice it to say that there are 
two kinds of soil that remain on circuit boards after you 
finish etching, drilling, inserting parts (also known as 
stuffing), and soldering. One is called polar or ionic and 
consists mainly of the residue from plating baths, 
etchants and, most important of all, residues of oil from 
your fingers. The latter is the most insidious. (As a point 
of information, it is an acknowledged industry fact that 
the residue from female fingers is different than that 
from male fingers). All the residues behave differently 
under varying climatic conditions. If your circuit board 
is to be used in a humid atmosphere - and where is the 
place where there is no moisture in the air — the finger 


I soil should be cleaned off with a solvent that will dis¬ 
solve ionic material. I'll get into details in a moment 
because, as you will discover, we really need two differ¬ 
ent solvents for a perfect cleaning job. 

The most noticeable residue found on PC boards and 
least potentially harmful is the hardened rosin residue of 
the flux. Rosin-based flux is a necessary evil used in all 
soldering operations. It is the best and safest remover of 
oxides of copper we have available and in order to make 
good solder joints the copper must be clean. Many 
claims have been made regarding so-called water soluble 
fluxes, which are highly active ammonium salts; I'm sure 
their use is advantageous in some instances, but I'm old 
fashioned and still prefer rosin-based systems. The resi¬ 
due from rosin-based fluxes is non-polar (non-ionic) and 
requires the use of non-polar or non-ionic solvents to 
dissolve it. Ionic residue can cause corrosion and 
shorting between conductors on a board because it can 
become conductive. On the other hand, rosin residues 
are insulators when dry and not decomposed; heat with 
humidity can cause rosin residues to decompose and 
become conductive. 

How then can we insure that all our hard work will 
result in a working assembly over a long period of time 
under all conditions of environment? We clean the board 
with proper solvents using correct procedures. For the 
two types of soil there are two types of cleaner: polar 
and non-polar solvents. Water and alcohol are examples 
of polar solvents; chlorinated and flourinated hydro¬ 
carbons are examples of non-polar solvents. Trichloro¬ 
ethylene, trichloroethane, perchloroethylene and tri- 
chlorotrifluoroethane are some examples of non-polar 
solvents. Now that I have impressed you with a lot of 
fancy words, let's get down to practical cases. It is 
definitely advisable to clean off your boards, and there 
are several sources for some of the mouth-crackers listed 
above. It is certainly not difficult to find water although 
it is industry practice to buy de-ionized water to reduce 
contaminating residue contained in tap water. The 
alcohol is not the drinking kind but ethyl or propyl 
alcohol; 80% strength rubbing alcohol available in drug 
stores is suitable. Remember, the finger soil you want to 
remove is usually not visible, so just clean off the board 
with a brush dipped in the alcohol. 

Obtaining and using a non-polar cleaner is not much 
more difficult. Trichloroethane, the recommended 
cleaning agent (also known as Trichloroethane 1,1,1; 

By Budd Meyer, K2PMA, 6505 Yellowstone Boule¬ 
vard, Forest Hills, New York 11375 
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chloroethene NU; VG), is available in electronic stores 
and from Mi Her-Stephenson* in spray cans. Not the least 
expensive way, but convenient. Freon TE is also avail¬ 
able in spray cans. Another source, available in super¬ 
markets in quart cans is Afta, a trichloroethylene'based 
household cleaner. Unfortunately trichloroethylene, as 
opposed to trichloroethane, can be hazardous if used 
improperly. 

The methodology involved is to flood the area to be 
cleaned with dean solvent and scrub the area with a 
brush. I have found that the most effective method is to 
wet a local area, use a paste brush to scrub the area, then 
blow on the area or use a fan to assist in rapid evapora¬ 
tion. In industrial use the entire board is either immersed 
in the cleaner {except as noted beiow) or placed in a 
vapor degreaser. The degreaser consists of a large tank of 
solvent contained in a sump. Heating coils cause the 
volatile liquid to evaporate rapidly and become a "fog" 
just above the liquid. The boards are lowered into the 
fog and the condensate carrying the soil returns back to 
the sump. This allows the residues to eventually be 
separated from the fluid, which can be used many times 
after it has been cleaned up. 

You must be cautioned that in recent years it has 
been discovered that chlorinated hydrocarbons wreak 
havoc with electrolytic capacitors. The most serious 
result is that the destruct phase doesn't occur until after 
many months or years of use. Avoid, with a passion, 
getting any of these solvents on or around the plugs 
(insulators) at the positive terminal of electrolytic*. 
Alcohol won't cause any damage as far as is known — 
but neither will it clean up rosin residues. To emphasize 
how important this is, electrolytic capacitors that must 
be cleaned in trichlor now have an additional epoxy seal 
covering the positive end, and the manufacturers, having 
recognized the problem, are coming on line with new 
approaches to sealing the cans with new materials. Also 
be sure to keep trichlor away from polystyrene parts 
such as capacitors and trimmer capacitors. They will 
melt - literally! You should also be cautioned against 
using trichloroethylene in any place but a well ventilated 
area and to keep the amount of fluid coming into 
contact with skin to the barest minimum. If in doubt 
stick to trichloroethane. 

Obviously, the ideal solution would be a mixture of 
polar and non-polar cleaners. These are available from 
solder manufacturers, usually under proprietary names, 
but unless you're willing to buy by the gallon, forget it. 
Localized cleaning is adequate for the small quantity 
boards amateurs have to make, and despUe all the nega¬ 
tive connotations noted above, it can be accomplished 
safely with care and common sense. Most of your 
cleaning will be on the copper side of the board away 
from the components. At the least, removing as much of 
the residues as possible results in a professional looking 
board, requires little effort, and will go a long way 
toward insuring reliability. 

ham radio 

*MtlierStephenson Chemical Company, Inc., Danbury, Con¬ 
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16Q10M TRANSCEIVER 


TS 700A 

2M TRANSCEIVER 


TS-520 

80-1 DM TRANSCEIVER 


TR2200A 

ZM PORTABLE TRANSCVR 


TR-7200A 

2M MOBILE TRANSCVR 


PS-5 

AC/DC POWER SUPPLY 


T-599D 

160-10M TRANSMITTER 


R-S99D 

160-tOM RECEIVER 


Request EDI Wholesale Catalog Today! 

All Models of Kenwood Gear and Accessories 
Always Available at: 

ELECTRONIC DISTRIBUTORS, Inc. 

Communication Specialists for over 37 years 

1960 PECK ST., MUSKEGON, MICH. 49441 
TEL. (616) 726-3196 TELEX 22-8411 
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RF MIXER 

A single tuned circuit intended for 
signal conversion in the 30 to 170 
MHz range. Harmonics of the OX or 
QF-1 oscillator are used for injection 
in the 60 to 179 MHz range. 3 to 20 
MHz, Lo Kit, Cat. No, 035105. 20 to 
170 MHz, Hi Kit, Cat. No. 035106 
Specify when ordering. 

$4.50 ea. 


PAX-1 

TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier de¬ 
signed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw, de¬ 
pending on frequency and voltage. 
Amplifier can be amplitude mod¬ 
ulated. 3 to 30 MHz, Cat. No. 035104 
Specify when ordering 

$4.75 ea. 


OX OSCILLATOR 

Crystal controlled transistor type. 3 
to 20 MHz. OX-Lo, Cat. No. 035100, 
20 to 60 MHz, OX-Hi* Cat, No. 035101 
Specify when ordering. 

$3.95 ea. 


SAX-1 

TRANSISTOR 
RF AMP 


OF-1 OSCILLATOR 


OSCILLATORS • RF MIXER • RF AMPUF1ER • POWER AMPLIFIER 


Resistor/capacitor circuit provides 
osc over a range of freq with the 
desi red crysta 1. 21 o 22 MHz, 0 F-1 LO, 
Cat. No, 035108, 18 to 60 MHz, OF-1 
HI, Cat. No. 035109 
Specify when ordering . 

$3.25 ea. 

v_ J 


A small signal amplifier to drive the 
MXX-1 Mixer Single tuned input and 
link output. 3 to 20 MHz, Lo Kit, Cat. 
No. 035102, 20 to 170 MHz, Hi Kit, 
Cat. No. 035103. 

Specify when ordering 

$4,50 ea. 

V_ J 


General purpose amplifier which 
may be used as a tuned or untuned 
unit in RF and audio applications, 20 
Hz to 150 MHz with 6 to 30 db gain. 
Cat No, 035107 
Specify when ordering 

$4.75 ea. 

V_ J 



02% Calibration Tolerance 

EXPERIMENTER CRYSTALS 

(HC 6/U Holder) 

Cat, No* Specifications 

031080 3 to 20 MHz — for use in OX OSC Lo 

Specify when ordering $4.95 ea* 

031081 20 to 60 MHz — For use in OX OSC Hi 

Specify when o rdering $4.95 e a * 

0313 00 3 to 20 MHz — For use in OF-1L OSC 

Specify when ordering $4.25 63. 

031310 20 to 60 MHz — For use in OF-1H OSC 

Specify wh en o rderin g. $4.2 5 63, 


Shipping and postage (inside US. Canada and Mexico only) 
will be prepaid by International Prices quoted for U S , 
Canada and Mexico orders only. Orders for shipment to other 
countries will be quoted on request. Address orders to: 

M/S Dept,* PO* Box 32497, 

Oklahoma City, Oklahoma 73132 



International Crystal Mfg. Co., Inc* 

10 North Lee 

Oklahoma City. Oklahoma 73102 
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(* Plus Kenwood, HyGaln, CDE, Newtronics, 
l-Com, Spec Comm, Rohn and Trlstao) 





The Drake T-4XC 
transmitter 

- Covers 10 thru 160 meters, 80 thru 10 
meters, crystals furnished - Upper and 
lower sideband - 200 watts P E P. input on 
SSB and CW - Controled carrier modula¬ 
tion for AM - VOX or PIT on S$B or AM. 
buiJt-in-Adjusf Pi-Network output - USB. 
L$B. AM and CW on all bands - 2 8-poJe 
crystal-lattice filters for $$B selection - 
Transmitting AGC prevents flat-topping - 
Solid state permeability tuned VFO-Solid 
state HF crystal oscillator. 

List price . 599.95 


The Drake C-4 
station console 

- 24 hr digital clock - Solid state reset¬ 
table timer - Station power control with 
eight 120 VAC and two 240 VAC recep- 
laies, front panel controlled heavy duty 
power contractor - Equipment control 
switch, changes exciters, receivers * Direc¬ 
tional RF wattmeter with 200 or 2000W full 
scale - Built-in rotor control for Ham-M - 
Electronic phone patch gives const, xmtr 
input, works PIT. meet phone co. req. * 
Remote motor-driven coax switch selects 
from 5 antennas 

List price .419.00 


The Drake R-4C 
receiver 

- Covers 10 thru 80 meters (10 thru 160 
meters with accessory crystals) - Linear 
permeability - tuned VFG - Electronic 
passband tuning - Notch filter and 25 kHz 
crystal calibrator - Crystal lattice filter - 
Three AGC release times - Modes of 
operation SSB CW AM. RTTY, SSTB - 15 
accessory crystal sockets provided - 
Product detector for SSB/CW, diode 
detector for AM 

List price . 599.95 


More exceptional ham radio values... 

Drake TR-4C sideband transceiver - 10 thru 80 meters - Input 
power: SSB, 300W P E P. AM 260W PEP.. CW 260W - Modes: 
SSB upper and lower, CW and AM - Solid state VFO - 30 tubes 
and semr-conduciors - AGC on receiver modes. 

List price .. 599,95 

Drake W-4 wattmeter - Covers 2 thru 30 MHz - 2000 watts con¬ 
tinuous duty - Imp.50 ohms resistive - Insertion of wattmeter in 
Ime changes VSWR no more than 1.05 to 1 * Accuracy +5% of 
reading 

List price . ,«.. ,72,00 

Drake FS-4 frequency synthesizer - Provides the injection signal 
required for continuous frequency coverage on the Following 
Drake equipment R-4 receivers. T-4X transmitters, SPR-4 
receivers, and the 2-C receivers above 7 MHz 

List price . 250.00 


A word from Jim... 

I'm sure d does not impress you to see a hundred different 
manufacturers trademarks listed beside our name and nothing in 
stock. At Long s Electronics we try to stock all of the items in the 
product lines we carry. So. call us toll-free 1-800-633-3410, 
and see if we can help you. We also service what we sell. 

Sincerely, 

Jim Long W4ZRZ 


Call Toll-free 

1 - 800 - 633-3410 «,r 

Long’s Electronics price on any ham Item 


Longs Electronics 


3521 10th Ave. N. 
Birmingham, 
Alabama 35234 
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repair 

bench 




Joe Carr, K4IPV 


troubleshooting 
transistor circuits 


In this installment of repair bench I'll discuss trouble¬ 
shooting of bipolar transistor circuits. The principal test 
equipment will be the vom or vtvm and, if you prefer, a 
transistor tester. First let's review some things about 
transistors that might affect servicing and trouble 
shooting. 

preliminary considerations 

In fig. 1A a stylized npn transistor is shown with its 
base-to-emitter junction connected across a power 
supply that causes it to be reverse biased. In this condi¬ 
tion, charge carriers will be drawn away from the region 




fig. 1. Relationship of charge-carrier propagation across the 
base-emitter junction in an npn transistor with reverse bias (A), 
and forward bias (B). 


at the junction, creating a relatively wide depletion zone. 
This allows only a very small current to flow across the 
junction. In fig. IB the base-to-emitter bias voltage is 
changed so that the base-emitter junction is forward 
biased. Charge carriers are repelled by the battery polar¬ 
ity and are driven toward the junction barrier. Here they 
can combine with oppositely charged carriers from 
across the junction. 

Figs. 2A and 2B show proper forward-bias-voltage 
relationships for npn and pnp transistors respectively. In 
an npn transistor circuit the base is positive with respect 
to the emitter by approximately 0.7 volt for silicon and 
0.2 volt for germanium types. Pnp transistors have about 
the same values of voltage drop across the base-emitter 
junction, but it is of opposite polarity. On these transis¬ 
tors the base is more negative (or less positive) than the 
emitter. (Keep in mind that these polarities are relative 
quantities). 

table 1. Junction voltages to be expected in a normally operating 
transistor amplifier. Values for silicon devices are shown, fol¬ 
lowed by those for germanium (in parentheses). Readings 1 and 
3 were taken with the minus meter probe on the emitter; reading 
2 was taken with the minus probe on the transistor base. 

junction npn pnp 

1. base-to-emmiter +0.7 (0.2) -0.7 (0.2) 

2. collector-to-base + + 

3. coMector-to-emitter ++ 

A pnp transistor, as in the example of fig. 3, is still 
correctly biased despite the fact that the voltages on the 
elements are positive with respect to ground. Since the 
base is at 9.3 volts and the emitter at 10.0 volts, the base 
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will measure - 0.7 volt with respect to the emitter. Table 
1 gives voltage levels to be expected in a normally 
operating transistor amplifier stage. These voltages may 
not hold, however, in control circuits (such as squelch) 
or pulse circuits where the transistor may be reversed 
biased in one mode or another. 


Fig. 5 shows another common defect and its voltage 
relationships. The emitter voltage is about 0.27 volt, 
which results in a very low emitter current. Since you 
again have a collector voltage (17.4 volts) almost equal 
to V cc (18 volts), you can say that no significant col- 


dc voltage checks 

Any transistor stage has several dc voltages of interest 
to the troubleshooter. You want to measure the voltage 
drop across the emitter and collector load resistors and 
the base-emitter bias voltage. From these measurements 
you should be able to spot most faults. Of course, a 
circuit diagram that shows correct values would be of 





fig. 2. Proper forward- 
bias-voltage relation¬ 
ships for npn (A), and 
pnp (B), transistors. In 
(A) the base is normally 
positive with respect to 
emitter by about 0.7 
volt for silicon devices 
and about 0.2 volt for 
germanium devices. 




fig. 3. Example of a 
correctly-biased pnp tran¬ 
sistor even though the volt¬ 
ages on the elements are 
positive with respect to 
ground. A vtvm measure¬ 
ment will show the base to 
be -0.7 volt with respect 
to the emitter. 


0.6V 





lector-emitter current is flowing. The base-to-emitter 
voltage, however, is almost normal, so this junction is 
probably all right. In this case the collector-to-base 
junction is open. 

A further common fault in transistor circuits is shown 
in fig. 6. Measurements show a low collector voltage 
equal or a voltage very close to the emitter voltage. This 
transistor probably has a collector-to-emitter short cir¬ 
cuit. If enough power has been dissipated, this effect 
may cause collector and emitter resistors to burnout. 
This condition almost always occurs in class-A audio 
amplifiers. 

transistor testers 

Once you've decided that a particular transistor is 
suspect, you might wish to make further tests using one 


immense use, but it's not always necessary if you know 
what "ballpark" levels to expect. 

Perhaps the best method for learning the pattern of 
dc voltages that might be expected in the more common 
forms of transistor failure is the "case-history" ap¬ 
proach. Assume that you have isolated the fault to a 
stage such as in fig. 4 using signal tracing, signal injection 
or some other technique. Make the dc voltage measure¬ 
ments shown circled in fig. 4. Note that the emitter 
voltage is zero. Unless somebody has successfully repudi¬ 
ated Mr. Ohm, you're safe in assuming that the emitter 
current is also zero. You can also conclude that the 
collector current is either zero or at a very low value, 
because the collector voltage is close to the source volt¬ 
age: a level about V cc /2 would be normal. Measuring the 
base-to-emitter bias voltage, you find 10.7 volts instead 
of 0.7 volt. These symptoms usually point to an open 
base-to-emitter junction in the transistor. An ohmmeter 

or transistor checker will tell the tale if you're still in 
doubt. 


+I2V 



fig. 4. Example of the “case-history” approach to fault isolation 
in a transistor stage. Circled measurements indicate an open 
base-to-emitter junction. 

of the many transistor checkers on the market. Simple 
instruments that claim to measure transistor beta are 
available at low cost, both ready built and in kit form. 
Be aware that the really inexpensive checkers might be 
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too simple to give an accurate picture of the transistor's 
characteristics. The best transistor checker for ordinary 
service will provide some means for varying base current 
so you can determine whether the transistor base is able 
to control collector current. 

An ohmmeter can be used as a transistor checker and 
can tell you quite a bit about the device under test. 
Certain precautions must be observed, however, as to the 
types of ohmmeters that are acceptable. Determine what 
type battery is used in the ohms section of your meter. 
If it's more than 1.5 volts, you may ruin as many 
transistors as you test! Some older instruments use bat¬ 
tery voltages as high as 22.5 volts for the ohmmeter 
sections. 

Alternatively, some modern fet voltmeters have an 


fig. 5. Another com¬ 
mon defect in a transis- °~ 
tor st age. C i rcled 
measurements indicate 
an open circuit in the 
c o I lector-to-base junc¬ 
tion. 


+I8V 



ohmmeter source voltage that is too low for use as a 
"Transistor tester." This is a double-edged situation, 
because a desirable feature of such instruments is that 
they can be used to make in-circuit resistance measure¬ 
ments without removing the semiconductor devices. It is 
this very feature, however, that eliminates the instru¬ 
ment as a transistor tester. The dc voltage across the 
ohmmeter probes is too low to forward bias the pn 
junctions. 

Test each junction separately by measuring its resis¬ 
tance twice {fig. 7). Measure the resistance the second 
time with the probes reversed from the direction used on 
the first try. Transistor junctions can be viewed as pn 
diodes and will not pass current in both directions under 
normal circumstances, so a very high resistance should 
occur in one direction and a much lower resistance in 
the opposite direction. 

Normally, the reverse-forward ratio should be greater 
than 10:1. Check both base-to-emitter and collector-to- 
base junctions in this same manner. On power transistors 
use the RX1 scale, and on small transistors use the 
RX100 and RX1000 scales. If too Iowa resistance scale 
is used on those small transistors you may blow the 
junction. 

Collector-to-emitter leakage may be checked in the 
same manner. Make two readings and take the higher 
one as the leakage resistance. The higher the better, and 
if it approaches your ohmmeter's idea of "infinity" so 
much the better. While making this test, you can also 
ascertain whether the base can control collector current. 


Connect the ohmmeter probes between collector and 
emitter. Next, short the base to the collector and note 
whether the resistance reading drops. If there is no 
response, reverse the probes and try again. If again there 
is no response, assume the transistor is dead. 


+I8V 



fig. 6. Circled measurements indicate a probable collector-to- 
emitter short circuit. 


which stage is bad? 

Signal tracing or signal injection techniques may pro¬ 
vide the answer. However, a high-amplitude signal from a 
signal generator, or a transient generated when connec¬ 
tion is made, may shock excite the defective transistor 
into normal operation. A far better technique would be 
to use dc analysis initially, then use one of the more 
traditional techniques only if the dc test fails. 

Dc signal tracing requires only a vtvm or high- 
impedance vom. Fig. 8 shows the transistor lineup in a 


fig. 7. Using an ohm¬ 
meter as a transistor 
checker. Each junction 
resistance should be 
measured twice with 
the ohmmeter probes 
connected as in (A), 
then reversed, as in (B). 
If the transistor is good, 
the reverse-to-forward 
ratio should be greater 
than 10:1. 






typical vhf fm receiver. This unit uses npn transistors, so 
ground the voltmeter minus probe, then use the positive 
probe to measure the voltage at each emitter in succes¬ 
sion. Loss of emitter voltage indicates an open transistor 
or some defect that causes bias to be removed. The dc 
level tells you "this is the bad stage," and from there 
you can ascertain what's wrong. A higher-than-normal 
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emitter voltage, on the other hand, indicates a leaky or 
shorted transistor. 

Rf amplifiers and some gain-controlled i-f amplifier 
stages may yield false negative results when this test is 
used because of age action. If you can't disable the age, 
try rocking the tuning dial back and forth while noting 
meter readings. The agc-controlled stage will show volt¬ 
age variations as the dial is tuned across incoming sta¬ 
tions. Although the age can foul you up when trouble¬ 
shooting, it can nevertheless be used to advantage. If the 
emitter voltage in this stage (or the collector voltage in 
some pnp rigs) varies as the dial is tuned across an active 
band, you can be pretty sure the defect is not between 
the antenna input terminals and the point where the i-f 
signal is sampled for the age drive. 

An S-meter can be used instead of a voltmeter as an 
overall check. Note whether the S-meter deflects nor¬ 
mally as the receiver is tuned across the band. If it does 
then look elsewhere; if no S-meter deflection occurs, a 
problem exists within the age loop. 

A similar technique may be used to troubleshoot 
receivers that use pnp transistors, with modifications in 
procedure to account for the difference in transistor 
polarity. (In both cases assume that negative grounding 
is used — a fair assumption in most mobile equipment, 
but one possibly tinged with errors in some home equip¬ 
ment). In a pnp stage, connect the voltmeter positive 
probe to the B+ line and use the minus probe to measure 
the emitter resistor voltage drop (fig. 9), Most receivers 
use a fairly hefty electrolytic capacitor to decouple the 
B+ line; this component may often be used as a point of 
identification if no schematic is available. As in the case 


RF 

AMPLIFIER 


MIXER 


1st I-F 


2nd I-F 


3rd I-F 



15V 


fig. 9. Using a vtvm for dc signal tracing in a vhf-fm receiver with 
pnp transistors. As in the circuit of fig. 8, the voltage measured 
at the emitter resistor will give clues as to device malfunction. 


of npn stages, the voltage drop at the emitter resistor can 
give clues as to device malfunction. 

The oscillator stage can be checked using dc analysis 
techniques as an indicator of oscillation (but not of 
oscillation frequency). Connect a voltmeter across the 
emitter resistor, using whichever procedure is applicable 
to the transistor polarity. Tune the dial from one end of 


the band to the other. The emitter-resistor voltage drop 
will vary as the dial is tuned. This change will be greater 
on general cove rage-receivers than on amateur-band-only 
models; but, even in the latter, some change will be 
noted. In crystal oscillators, sometimes a change in 


RF 

AMPLIFIER 



MIXER/ 

CONVERTER 1st I-F 2nd I-F 3rd I-F 



fig. 8. Dc signal tracing with a vtvm in a typical vhf-fm receiver 
using npn transistors. The probes should be connected as shown. 
Loss of emitter voltage indicates an open transistor or some 
defect that causes loss of bias. 


emitter-resistor voltage drop will occur when the crystal 
is removed from the circuit. In either case, the change 
identifies oscillation. 


caution note 

Vacuum-tube test equipment is tolerant of some 
abuse, but transistorized equipment is not always so 
forgiving. Use of ungrounded ac-powered test equipment 
can easily generate both transient and steady-state volt¬ 
age levels, which are quite capable of destroying transis¬ 
tors. Ground the cases of your test equipment. Two-wire 
power cords always identify ungrounded test equipment. 
For safety reasons it's wise to convert to three-wire 
power cords, in which the third wire is grounded to the 
chassis and cabinet. Of course, this only applies to equip¬ 
ment which is not ac/dc. 

Grounded test equipment can create problems when 
troubleshooting, as in fig. 9, where the grounded case 
might be connected to the voltmeter minus probe. In 
that case, you must use either a battery-operated volt¬ 
meter such as a vom or fetvm, or a voltmeter which, 
although ac powered, isolates both input probes from 
chassis. This, incidentally, seems to be the way many 
modern digital voltmeters are being made. 


conclusion 


The material presented here is intended for the aver¬ 
age amateur who likes to service his own equipment. I've 
tried to cover the most likely problems that may be 
encountered. The procedures given should prove useful 
and will allow you to get back on the air as soon as 
possible without spending a lot of money for a repair 
bill. 
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Heathkit Transceivers 






Read about these and all the 
other outstanding Heathkit 
Amateur Radio products 
in the NEW Heathkit 
Catalog. Yours FREE! 

Send coupon todayi 


Heath Company, Dept 122-21 
Benton Harbor, Michigan 49022 
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...YOUR 


BEST CHOICE 


THE SB-104. Acclaimed as the world’s finest 
Amateur Transceiver. For features and 
operating convenience, for specifica¬ 
tions and performance, you simply won’t 
find a better transceiver than the SB-104. 
Completely solid-state, totally broad- 
banded, TRUE digital readout with reso¬ 
lution to 100 Hz! Instant QSY - choose the 
band, dial the frequency, select your 
mode and go - no more preselector, 
load or tune controls. The transmitter de¬ 
livers 100 watts output and, for QRP'ers, 
a front panel switch selects 1 watt out. The 
signal is clean and strong, with harmonic 
and spurious radiation below 2»V third 
order distortion down 30 d8 and unwanted 


sideband suppression down 55 dB. Re¬ 
ceiver sensitivity isluV for to dB S + N/N; 
selectivity is 2.1 kHz at B dB down.There's 
a 15 MHz WWV position on the bandswitch; 
30 kHz per revolution spinner knob; tune 
button for loading iinears; ALC/reiative 
power/”$" meter and more. The SB-104 
operates directly from a 12-volt electrical 
system; for fixed station operation, use 


the HP-1144 power supply. 

KIT SB-104.$669.95 

Fixed Station Power Supply, 

KIT HP-1144 ..$89.95 

Speaker and cabinet. 

KIT SB-604 .$29.95 


THE IHW-1Q4. Broadbanded design for 
instant QSY at a new low price! Has the 
same outstanding features and specifi¬ 
cations of the SW-104 above, but with cal¬ 
ibrated dial and 3.5 MHzto29.Q MH 2 am- 
ateurband frequency coverage.A built- 
in 100 kHz and 25 kHz calibrator assures 
dial accuracy to within 2 kHz, the dial is 
calibrated in 5 kH 2 increments with 15 kHz 
per knob revolution. The VFO uses the 
same basic circuitry as the SB-104 and 


provides extremely stable operation 
with less than 100 Hz/hr. drift after warm¬ 
up. Operates from a 12-volt electrical sys¬ 
tem, use the HP-1144 power supply for 
fixed stations. 

KIT HW-104 .$489.95 

Speaker and cabinet. 

KIT HS-1661 .$19.95 

KIT HWA-104-1,10-meter accessory tor 
coverage to 29.7 MHz. ■.$16.95 


THE HW-101. A truly exceptional Amateur 
radio value. Has the features you NEED for 
operating ease, convenience and ver¬ 
satility. 180 watts input PEP 170 watts input 
CW gives you the power you need for 
first-class operation. Receiver sensitivity 
is 0.35 »V for 10 dB S +N/N (SSB) and se¬ 
lectivity is 2.1 kHz minimum at 6 dB down. 
Has a stable FET VFO; PTT and VOX with 
anti-trip; triple action level control. The 
smooth dial drive has a 36-1 ratio and a 
built-in 100 kHz crystal calibrator lets you 
accurately calibrate the dial at 100 kHz 
intervals. A four-function front panel meter 


shows signal strength, ALC transmit volt¬ 
age, relative power output or final cath¬ 
ode current. Has full controls, inputs and 
outputs, full 80-10 meter amateur band 
coverage. Operates fixed station or mo¬ 
bile with power supplies below. 


KIT HW-101 ..$339.95 

Fixed Station Power Supply. 

KIT HP-23B .$57.95 

Mobile Power Supply. 

KIT HP-13B.$84,95 


400 Hz CW Crystal Filter. 
SBA-3G1-2. 


.$29.95 


Prices and Specifications subject to change without notice. 


Heoth Company, Dept 122-21 
Benton Harbor ,; Michigan 49022 

Please send my FREE Heathkit Catalog. I am not 
on your mailing list. 
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interfacing a digital multimeter 
with an 8080 -based microcomputer 


This month we'H discuss the interfacing of an 8080- 
based microcomputer with a very versatile laboratory 
instrument the Keithley model 160B digital multimeter 
with model 1602B digital output. We purchased this 
multimeter one year ago and found it to be an excellent 
example of what manufacturers can do to facilitate the 
interfacing of their instruments. 

The Keithley model 160B is a general-purpose 
3/4'digit multimeter that can function as a dc voltmeter, 
dc ammeter, or ohmmeter. Twenty-six different ranges 
exist for the multimeter in its three modes of operation. 
The lowest range scales provide maximum readings of 
1.999 mV, 19.99 nA, and 1.999 ohms. The 1.999 mV 
scale has an accuracy of ±0.1% of reading ±1 digit. Thus, 
a display reading of 1.000 mV will have an uncertainty 
of ±0.002 mV, or 2 i±\f. The highest possible readings 
associated with the three different modes of operation 
are 1200 volts, 1999 mA, and 1999 megohms, with the 
megohm reading accurate to only ±30%. This multimeter 
can be viewed as the digital complement of the ubiqui¬ 
tous multirange chart recorder. 

The multimeter is basically a sophisticated analog-to- 
digital converter (ADC) that can handle most laboratory 

3y David G. Larsen, WB4HYJ, Peter R. Rony, 
and Jonathan Titus 

Mr. Larsen, Department of Chemistry, and Dr. Rony, Depart¬ 
ment of Chemical Engineering, are with the Virginia Polytechnic 
Institute and State University, Blacksburg, Virginia. Mr. 
Jonathan Titus is President of Tychon Inc., Blacksburg, Virginia. 


requirements for a digital data acquisition provided the 
data acquisition rate is no greater than one data point 
per second/ Switching between the 26 different ranges 
is performed manually. We would expect that, in the 
future, such switching will be performed by a built-in 
microprocessor operating under the control of an exter¬ 
nal computer. 

The basic point of this month's column is the full 
interface circuit, shown in fig. 1, between the Keithley 
model 160B and a small development 8080-based micro¬ 
computer. The two OR gates and the SN74154 decoder 
generate the three different device select pulses 1 re¬ 
quired to input data from the Keithley meter to the 
8080 microcomputer. Note the IN input at pin 18 of the 
SN74154 decoder. This interface circuit takes advantage 
of the fact that all outputs from the 1602B digital 
output board are open collector and can be bussed 
together as in fig. 1. The noun, bus, can be defined as 
follows: 2 

A path over which digital information is trans¬ 
ferred, from any of several sources to any of 
several destinations. Only one transfer of informa¬ 
tion can take place at any one time. While such 
transfer is taking place, all other sources tied to 
the bus must be disabled. 

*The settling time of the multimeter is about two seconds. 
Although five data conversions can be made per second, it may 
take about one second for the precision of a typical data point 
to reach 0.1% or 0.2%. 
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Notice how pins 16, 12, and 10 on the Model 160B are 
connected to the same input, D7, of the 8080 micro¬ 
computer. These three pins are said to be bussed to¬ 
gether. Pins 35, 31, and 28 are bussed together to input 
D6; pins 17, 13, and 9 to input D5; pins 36, 32, and 27 
to input D4; and so on. The eight inputs to the 8080, D0 
through D7, comprise an eight-bit data bus over which 
information passes, one group at a time, from the Keith- 
ley multimeter to the 8080 microcomputer. 


of data from the multimeter to the microcomputer over 
a set of eight data bus lines labeled D0 through D7. 

A simple program that accomplishes the data transfer 
from the multimeter to the microcomputer is provided 
in table 1. The entire data acquisition and movement of 
data to registers C, D, and E occurs in 21 microseconds, 
a time that is fast when compared to the rate of five 
conversions per second by the multimeter. Clearly, 
considerable time is still available to the microcomputer 


table 1. Microcomputer program that demonstrates the acquisition of 20 bits 
between the Keithley multimeter and the 8080 microcomputer shown in fig. 1. 

10 memory instruction clock 

of data over the eight-bit data bus 

address 

byte 

mnemonic 

cycles 

description 

000 

333 

IN 5 

10 

Generate device-select pulse that 
strokes the 10° and 10* digits 
into the accumulator 

001 

005 

— 

‘ 

Device code for strobe inputs 1 
and 2 

002 

117 

MOV C,A 

4 

Move accumulator contents to 

register C 

003 

333 

IN 4 

10 

Generate device-select pulse that 
strobes the 10 2 digit, the 10 3 bit, 
and the overload and polarity out¬ 
puts into the accumulator 

004 

004 

— 

—**~ 

Device code for strobe inputs 3 

and 4 

005 

127 

MOV D,A 

4 

Move accumulator contents to 
register D 

006 

333 

IN 3 

10 

Generate device-select pulse that 
strobes the Flag, Flag, DPI, DP2, 
and DP3 outputs into the 

accumulator 

007 

003 

— 

- 

Device code for strobe inputs 5 

and 6 

010 

137 

MOV E,A 

4 

Move accumulator contents to 
register E 


At this point, 20 data bits are stored in registers C, D, and E. The microcomputer can now take this information and 
manipulate it in different ways. With the aid of the BCD digits and DPI, DP2, and DP3, it can determine the magnitude 
of the input decimal number. With the aid of the polarity input, the sign of the decimal number can be determined. 


In the definition of a bus, it is indicated that only one 
transfer of information can take place at any one time. 
In fig. 1, this transfer is accomplished with the aid of the 
three sets of two strobe inputs. When a logic 0 is applied 
at strobes 1 and 2, the BCD codes corresponding to the 
10° and 10 1 digits are transferred to the 8080 accumula¬ 
tor. The strobe signal for strobe inputs 1 and 2 is 
provided as a negative device-select pulse from channel 5 
of the SN74154 decoder chip. In a similar manner, 
strobes 3 and 4 and also 5 and 6 permit the acquisition 
by the microcomputer of the remaining output data 
from the Keithley multimeter. In summary, three 
device-select pulses permit strobing twenty output bits 


Reprinted with permission from American Laboratory , 
April, 1976, copyright © International Scientific 
Communications, Inc., Fairfield, Connecticut 1975. 


to manipulate the acquired data before new data is input 
into the accumulator. 

Some additional explanation of fig. 1 is appropriate. 
Not shown in the figure are eight 4700-ohm resistors 
that are the pull-up resistors for the eight open-collector 
bus lines. One pull-up resistor is required for each of the 
eight data bus inputs. One end of the resistor is tied to 
+5 volts and the other end to the bus line. These resis¬ 
tors are not shown in the diagram because they can be 
added to the circuit board within the Keithley multi¬ 
meter. The 8080 data bus normally employs an alterna¬ 
tive bussing technique called three-state bussing . The 
interface circuit of fig. 1 represents a marriage of the 
two bussing techniques, open-collector and three-state. 
The 4700-ohm resistors do add a load to the data bus, 
but this does not prevent other devices from being tied 
to the bus provided each bus connection in the other 
devices can sink, in the logic 0 state, the additional 1 mA 
current produced by the 4700-ohm pull-up resistor. 
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microcomputer seminars 

An introduction to interfacing, pro¬ 
gramming and applications. 

The course so widely acclaimed at SAROC & DAYTON 


For individuals interested in learning about microcom¬ 
puters and how to get started in applying them to 
real-world situations. 

BOSTON, MASSACHUSETTS 

In conjunction with the 1976 
New England ARRL Convention 


An all-day program including: 

What is a microprocessor? A Microcomputer? 

Where do microcomputers fit? What are appropriate applications? 

Microcomputer interfacing: a. Bus structure; b. Control signals; 
c. Data flow 

Microcomputer memory: a. Types of memory; RAM, ROM, and 
PROM; b. ROM/RAM trade-offs 

Microcomputer Input/Output: a. Device addressing; b. Control of 
Input/Output; c. Communication with the outside world 

Microcomputer interrupts and flags: a. Hardware vs software; 
b. Advantages and disadvantages of interrupt schemes; c. Timing 

Microcomputer software: a. As a replacement for hardware; 

b. Modular approaches 

Microcomputer peripherals and I/O port implementation: a. UARTS 
and communications chips; b. FIFOs and buffer storage; c. PPI 
chips; d. I/O port chips 

Microcomputer software development: a. Machine language; b. As¬ 
sembly language and editor/assemblers 

How do I get started?: a. equipment and materials; b. Texts; 

c. Costs: projections of time and money 


Your instructors — one or more of the following 

David G. Larsen, WB4HYJ* 

Instructor, Department of Chemistry, Virginia Polytechnic Institute 
& State University 

Dr. Peter R. Rony* 

Professor, Department of Chemical Engineering, Virginia Polytechnic 
Institute & State University 

Mr. Jonathan A. Titus* 

President, Nanotran Inc., (Microcomputer consulting firm). General 
manager, Tychon, Inc. 

Mr. Christopher Titus 

Consultant *One of the authors of the famous Bugbook series 


Dates & Location: 

Friday, Sept. 10 and Saturday, Sept. 11 

Statler Hilton Hotel, Park Square, Boston, Mass. 


Fee: $25 plus $35 for required textbooks (A com¬ 
plete set of Bugbooks I, II, lla, and III.) 


To enroll: Send $60 along with your name, address and tele¬ 
phone number to HAM RADIO. Be sure to indicate your choice of 
dates. May we suggest you hurry as registration is limited. 


Greenville, NH 03048 


603-878-1441 



KEITHLEY 

8080 MODEL 1608 



fig. 1. Interface circuit for a Keithley Model 160B multimeter 
and an 8080-based microcomputer. 


At the beginning of this column, we stated that the 
Keithley multimeter is an example of what manufac¬ 
turers can do to facilitate the interfacing of their instru¬ 
ments. In this case, what Keithley did was to provide 
open-collector outputs for all 20 output pins on the 
model 1602B digital output board. The added cost was 
small compared to the added value of the instrument. 
We expect future instruments to be microcomputer 
oriented in the sense that data bus outputs will be 
provided to permit direct interfacing of the instruments 
to microcomputers through simple wire interconnec¬ 
tions. We hope these columns will encourage manu¬ 
facturers to provide minicomputer- and microcomputer- 
oriented digital outputs and document such outputs as 
well as Keithley has done with their model 160B. 

references 

1. D. G. Larsen, P. R. Rony, and J. A. Titus, "Microcomputer 
Interfacing: Generating Input/Output Device Select Pulses," 
Amer. Lab. 8 (1),77 (1976). 

2. Bugbook ///. Microcomputer interfacing Experiments Using 
the Mark 80 Microcomputer, an 8080 System, E&L Instruments, 
Inc., Derby, Connecticut, 1975. 
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KIT-A-MONTH 


The Altair kit-a-month plan allows you to own an Altair mainframe without 
taxing your pocketbook. Mits has made it easy for you to purchase an 8800 a, 
8800 b or 680 b computer in monthly installments where you receive compon¬ 
ents with each payment. There are no financial charges because we have made 
each monthly shipment a kit in itself. This will give you time to read up on com¬ 
puters and/or gain knowledge from friends. 

We have set up an Altair kit-a-month payment desk to service your needs. 
When writing or calling the factory for information about your shipment or 
account, just refer to the "kit-a-month payment desk" 





































OWN YOUR 680b IN FIVE EASY PAYMENTS 


1 st month 

2nd month 
3rd month 
4th month 

5th month 


680b Manuals, Main and Display PC Boards, 

and membership in users group 

680b case and Power Supply 

Parts for 680b Display Board 

Parts for 680b Main Board less integrated 

Circuits 

680b Chips 


$93.20 plus $2.00 per month make your payments $95.20 per month and you have your complete 
kit in five easy payments. This plan gives you the full 680b with memory and I/O. The BAUDOT Option is 
still $42.00 extra and may be purchased with Time Payment #4 or #5. Remittance of $95.20 will start you 
on your way to owning your own computer. 

Alaska, Hawaii. APO and FPO customers include $3.00 per month for Air Parcel Post charges instead 
of $2.00 for regular Parcel Post shipment. This would make your payment $96.20 per month. 

Canadian customers include $3.00 per each month for postage and handling fees. 

NOTE: This plan does not apply to foreign sales other than Canada. 


NEW ALTAIR 8800B 


Available on Time Payment PI an 


$105.00 payment per month plus $2.00 postage and handling for each kit makes an easy $107.00 
per month to own the newest of the Altair processors. 

Send in your first $107.00 money order and start receiving your 8800B Kit by August 1 , 1976. 


8800B Month #1 

#2 

#3 

#4 

#5 

#6 

#7 

#8 


Manuals 
EC-18 

Power Supply Board & Parts 

Transformer 

Display Board a Parts 

Case 

Main Chips 

CPU Board a Parts Less 8080A 


Alaska, Hawaii, APO and FPO customers please include $4.00 for shipping charges (making $109 
per month payments) for Air Parcel Post shipment. Otherwise, shipment will come Parcel Post, not insured. 

Canadian customers must accept month #6 Emery Airfreight Collect. All other months must include 
$4.00 postage and handling making monthly payments of $109.00. 


$79.00 / Month 

ALTAIR 8800A TIME PAYMENT PLAN 


8800A Time Payment #1 

#2 

#3 

#4 

#5 

#6 

#7 


8800A Manuals and Users Group Membership 
EC-18, PC Board and Hardware 
8800A Power Supply Kit 
8800A Case 

CPU PC Board and Bag of Parts less the 
main chip 

Main Processor Chip 

Display Control Board and Parts 


The price of the Altair 8800A mainframe is $539.00. Seven easy payments plus $2.00 per month for 
postage and handling charges make this plan equal $79.00 per month. Upon receipt of your first $79.00 
payment you are on your way to owning your own 8080A basic computer system. A list of available com¬ 
patible peripherals is enclosed to let you plan your system as you learn about your microprocessor. By 
8800A Time Payment #7 you’re ready to go. 

Alaska, Hawaii, APO and FPO customers please include $4.00 for shipping charges (making $81 
per month payments)for Air Parcel Post shipment. Otherwise, shipment will come Parcel Post, not insured. 

Canadian customers must accept month #4 Emery Airfreight Collect. All other months must include 
$4 00 postage and handling making monthly payments of $81.00. 



KIT-A-MONTH 

ORDERING INSTRUCTIONS 


In order to smoothly and efficiently expedite your orders, we ask that you 
note the following helpful hints: 

1. Send all payments other than BankAmericard or Master Charge in the 
form of a cashier's check or money order. Personal checks are acceptable, but 
clearance time will delay your order by 2-3 weeks. 

2. The kit-a-month plan has been set up to proceed in order and we cannot 
deviate from that order. You can help us by noting with your payment what 
month you are on. 

3. When calling or sending in orders, refer to your customer name on 
the original order and also your Mits order number, 

4. If you change your address, keep your name as it is on the original 
order to keep records straight. 

5. Please note special instructions for Alaska, Hawaii, APO, FPO and 
Canadian customers. If these are not followed, it could result in delays in proc¬ 
essing your order. 

6. The Kit-a-Month desk has been set up to help expedite your orders 
because of the overwhelming response we've had with previous time payment 
plans. Please feel free to use this service whenever you have questions. When 
writing letters to Mits, simply note "Kit-a-Month desk" on the outside of the 
envelope. 


NOTE: Once you start the Kit-a-Month plan you are guaranteed the existing 
price at the time of your first order. You will not be affected by price increases. 


Enclosed is my payment of_for the first shipment of my Altair 

kit-a-month. 

Master Charge #_or BankAmericard # _ 

Altair 680bQ Altair 8800aD □ Altair 8800b 

NAM E___________ 

ADDRESS_____-_ 

CITY___STATE & ZIP_ 


CfuDDS©/2450 Alamo SE/Albuquerque, NM 87106 505-243-7821 

Prices, specifications, and delivery subject to change. 


^ [H]DC§©/2450 Alamo SE/Albuquerque, NM 87106 505-243-7821 






DIGITAL DATA RECORDER 

for Computer or Teletype Use 

Up to 4800 Baud 


Uses the industry standard tape saturation (NRZ) method to beat ail FSK systems ten to one* No 
modems or FSK decoders required. Loads 8K of memory in 17 seconds. This recorder enables you to 
back up your computer by loading and dumping programs and data fast as you go, thus enabling 


you to get by with less mem¬ 
ory* Great for small business 
bookkeeping. Imagine! A 
year's books on one cassette. 

Can be software control¬ 
led. Comes complete with a 
software program used to test 
the units in production (8080)* 
Manual includes software con¬ 
trol hook up data and pro¬ 
grams for 8080 and 6800. 

SPECIFICATIONS — 

MODEL CC7: 

A. Recording Mode: Tape 
saturation binary (NRZ), 



This is not an FSK or Home type recorder 
No voice capability. No Modem* Runs at 
2400 baud or less Asynchronous and 4800 
baud Synchronous* Runs at 3.1 "/sec. Speed 
mechanically regulated ± ,5% or better. 

B. Two channels (1) Clock, (2) Data, Or two 
data channels providing four (4) tracks on 
the cassette. Can also be used for Bi-Phase, 


Also available — MODEL CC7A with variable 
motor speed which is electronically regulated* 
Runs 4800 baud Synchronous or Asynchronous* 
Recommended for quantity users who require tape 
interchangeability. Comes with speed calibration 
tape to set exact speed against 60 cycle line* 

$169.95 


Manchester, etc. 

C* inputs: Two (2). Will accept TTY, TTL or RS 
232 digital. 

D. Outputs: Two (2). Board changeable from 
TTY, RS232 or TTL digital. 

E. Erase: Erases while recording one track at a 
time. Record new data on one track and 
preserve three or record on two and pre¬ 
serve two. 

F. Compatibility: Will interface any computer 
using a UART or ACIA board. (Altair, Sphere, 
IMSAI, M6800, etc.) 

G. Other Data: 110-220 V - (50-60) Hz; 3 Watts 
total; UL listed; three wire line cord; on /off 
switch; audio, meter and light operation 
monitors. Remote control of motor optional. 
Four foot, seven conductor remoting cable 
provided. 


NEW — 8080 I/O BOARD with ROM 

Permanent Relief from “Bootstrap Chafing'" 

This is our new “turnkey" board. Turn on your 
Altair or Imsai and go (No Bootstrapping)* Con¬ 
trols one terminal (CRT or TTY) and one or two 
cassettes with all programs in ROM* Enables you 
to turn on and just type in what you want done. 
Loads, Dumps, Examines, Modifies from the key¬ 
board in Hex* Loads Octal. For the cassettes, it 
is a fully software controlled Load and Dump at 
the touch of a key* Even loads MIT5 Basic* Ends 
“Bootstrap Chafe'* forever. Uses 512 bytes of 
ROM, one UART for the terminal and one U5ART 
for the Cassettes. Our orders are backing up on 
this one. #2510 (R) 

Kit form $140.00 

Fully assembled and tested $170.00 


H, Warrantee; 90 days. AM units tested at 300 
and 2400 baud before shipment. Test cas¬ 
sette with 8080 software program included. Fill out form and send check or money 


U- 

NATIONAL MULTIPLEX 

CORPORATION 

z 

3474 Rand Avenue, Box 288 


EE 

£L 

South Plainfield, New Jersey 07080 

201-561-3600 

l 

« 

SHIP TO: 


A 

3 



» 

c 



HT] 

CARD NO 

ZIP 

2 

EXPIRATION DATE 






Data Recorder CC 7 ft $149,95 


Data Recorder CC-7A <ii $169.95 

Please enclose $2.00 Shipping A Handling 
on each Recorder or I/O Board, 


Operating & Technical Manual 
(Schematics) Includes Software 
& Hookups for 8080, 6800, and 


I/O. $2,00 

N. J. Residents add 
5% Sales Tax 





More Details? CHECK-OFF Page 126 
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THISISTHE 

for Amateur Radio! 


COME TO THE BICENTENNIAL 
NEW ENGLAND ARRL 
CONVENTION AT BOSTON 


GIANT 


THOUSANDS of DOLLARS 

IN PRIZES! 


ANTENNAS! TOWERS! TRANSCEIVERS! MORE! 


BUS TOUR person) SA 

Includes admission fee. Bunker Hill Pay 

] FLEA MARKET PERMIT 

[Permit valid both days) 

] FASHION SHOW & LUNC 

SUNDAY — includes admission and i 
Victorian Boston Pavilion, gourmet lur 
served elegantly, Turn of the Century 
Fashion Show!! 
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Great 

cost 

cutting 


ideas 
we’ve 
rejected 
for 20 
years 


Unplated hardware. We use 

a nickel-chrome plating 
that defies corrosion. 
Cheaper stainless sleeL 
Our 17-7PH steel whips 
bend 180° and return to 
perfect vertical. 

Erratic coil winding. 

Tight, precisely wound 
coils are vital to maximum 
range. 

Smaller set screws. Unlike 
some competitors, ours are 
rustproof stainless steel 
that stand up to a wrench 

Cost cuttmg ideas are 
fine...untit they affect 
quality and performance 
Don t settle for second 
best, Look for the stripes 
of quality 


the antenna specialists co. 

a member ol The Allen Group tnc. 

i Eucltd Avenue Cleveland. Ohjo 44106 
Export 2200 Shames Drive. Wesibury, LI NY 11590 
Canada A C Stmmonds 4 Sons. Ltd 


c 19T6 by The Antenna Speqtahsts Co 
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as. 


comments 


fet-bipolar amplifiers 


Dear HR: 


gry base-emitter junction," etc. The gain 
of the author's pair is 1200 times the 
output impedance in kiiohms. Two bi- 
polars would supply a first stage gain of 
38,461 x 7800 x 10~ 6 or 300 times 
while the second would have 38.46 
times the kilohm output impedance. 
The total gain of the two bipolars is 
then 300 x 38.46 or 11,538 time the 
kilohm output Z. The gain superiority 
of the bipolar pair is thus 11,538/1200 


I would like to comment on Irving 
Gottlieb's article, "A New Look at 
Solid-State Amplifiers," which appeared 
in the February, 1976, issue. The trans¬ 
conductance of all bipolar transistors is 
basically the same and equal to llr e 
which explains why the spec sheets do 
not bother to mention it. The emitter 
resistance, r e , has a value of 26 ohms at 
room temperature and 1 milliampere. 
This is because KT/q, the average energy 
of the current carriers, is 26 millivolts at 
this temperature. The bipolar Gm is 
thus 1/26 or 38,461 micromhos. The 
author by some roundabout calculations 
arrives at an erroneous figure of 
300,000 micromhos for the bipolar Gm 
because he made the false supposition 
that the gain of the fet is 4 in his fig. 
IB. The gain of the fet is the transcon¬ 
ductance multiplied by the load im¬ 
pedance which is the input impedance 
of the bipolar transistor in this instance. 
The bipolar input impedance is 26 times 
beta. For the transistor the author Con¬ 


or 9.615. We can then afford to lose 
9.615 in a matching transformer to feed 
the "current hungry base" which means 
the impedance level can be 7800 x 
(9.615) 2 or 7800 x 92.45 which equals 
721,096 ohms. Since the ordinary im¬ 
pedance levels are considerably less than 
this, the matching can be accomplished 
with less loss in gain and the bipolar 
combination will show a substantial 
superiority. 

Since the author considered a bipolar 
type that is basically an audio transistor, 
I assume that his basic interest was at 
the lower frequencies. It should be 
pointed out, I believe, that as the fre¬ 
quency increases, vacuum tubes and fets 
can produce "current hungry inputs" of 
their own. This is because of negative 
feedback from common lead im¬ 
pedances and coupling capacitances. At 
100 MHz, the input impedance of these 
majority-carrier devices may be no more 
than the bipolar's and thus with the 
necessity to match removed, the bi- 


sidered, beta (grounded-emitter current polar's superiority is even more telling, 
gain) is 300 or the input impedance is J.A. Worcester 

26 x 300 or 7800 ohms. The fet gain is Worcester Electronics Laboratory 


then 4000 x 7800 divided by a million 


Frankfort, New York 


or 31.2. If the erroneous 4 is removed 


from the author's Gm 2 calculation and 
31.2 substituted, the Gm 2 becomes 
4000 x 300/31.2 or 38,461 micromhos. 

The reader may conclude that the 
author's fet-bipolar combination pro¬ 
duces greater gain than can be realized 
from a cascade pair of bipolars. The 
author seems to duck this comparison 
except to indulge in the debasing 
rhetoric of the bipolar's "current hun¬ 


To begin with, it is not correct to say 
that the transconductance of a!) bipolar 
transistors is 1/26 milliohms, or 38,461 
micromhos. If this were so, we would 
have long ago had a single "universal" 
transistor, rather than the thousands of 
types now extant. To bring this state- 
ment into a plausible ballpark, one 
would have to modify it as follows: "AH 
bipolar transistors tend to develop the 


parameter of transconductance at the 
rate of 38,461 micromhos per milli- 
ampere of emitter current." Thus, we 
can expect to see evidence of my 
"alleged" 300,000 micro mhos with the 
practically-reasonable emitter (and col¬ 
lector) current of about 7.5 milli- 
amperes. Inasmuch as the silicon transis¬ 
tor tends to develop higher transconduc¬ 
tance per milliampere than do ger¬ 
manium devices, one might obtain a 
transconductance of 300,000 micro¬ 
mhos with even less current, say in the 
vicinity of five or six milliamperes. (The 
current dependency of r e , and there¬ 
fore, transconductance, is clearly ex¬ 
plained in the seventh edition of the 
General-Electric Transistor Manual, 
pages 45 and 46, under "Emitter Diffu¬ 
sion Resistance, r e "). 

Nowhere did / infer any intention to 
operate the bipolars at one milliampere. 
Hopefully, my bias networks will enable 
operation in the five to ten milliampere 
region. In the event the experimenter 
does not initially attain such operation, 
he can very easily bring it about by 
changing any one of the three emitter- 
base biasing resistors. The reason / 
mention this is that these inexpensive 
si!icon-transistors often have beta toler¬ 
ances as great as five to one . However, 
in a sample quantity of ten 2N3565s / 
found that seven of them had betas 
exceeding 250. So, / feel that my 
"nominal" beta of 300 is not atypical. 
Because of the current dependency of 
transconductance, you will find power 
transistors with transconductances on 
the order of 500 mhos! 

With regard to my phraseology in 
which / refer to "current-hungry base- 
emitter junctions", / view such a 
description as apropos when one com¬ 
pares the input circuits of bipolars with 
field-effect transistors. This is especially 
true when one recognizes that to obtain 
high transconductance from a bipolar 
transistor, it is necessary to operate at 
relatively high current levels — and this 
always tends to lower the input im- 
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pedance. It is no trick at all to operate 
fets with gate-source resistors in the tens 
or hundreds megohm range. This is not 
readily done with bipolars because of 
th e ir ' 'curren t-h ungry base-emitter 
junctions." 

Mr. Worcester introduces an inter¬ 
esting point in his discussion of trans¬ 
former coupling. / acknowledge that 
transformers do enable one to recover 
some of the loss in power gain that 
usually accompanies RC-coupled bipolar 
stages. Perhaps , somewhat arbitrarily, / 
decided to exclude the use of transfor¬ 
mers in my article. The reason under¬ 
lying this decision was that the average 
amateur does not have ready access to 
such transformers. Also, there can be a 
lot of headaches associated with coup¬ 
ling transformers. / wanted to provide 
an easy means of rolling one's own 
workhorse amplifiers. 

I agree with Mr. Worcester that at 
sufficiently high frequencies, even "in¬ 
finite input-impedance" devices display 
dissipative, and other conductive 
effects. It is true that most of the appli¬ 
cations / envisaged involved audio and 
low rf frequencies, say to several MHz. 
(Of course, even here, it behooves one 
to choose his devices carefully. / hope / 
have provided the readers with reason¬ 
able fets and bipolars insofar as 
concerns frequency capability). 

/ think Mr. Worcester will find that 
during the past five years or so, the 
major semiconductor vendors have in¬ 
cluded transconductance data in their 
specs. Below is a sample from Delco 
literature pertaining to their triple- 
diffused silicon power-transistor, the 
2N5157. RCA, Motorola, and GE 
provide similar curves. Sometimes, how¬ 



ever, the word "transconductance" is 
not used; the manufacturers merely 
depict collector current vs base-emitter 
volts with collector volts and tempera¬ 
ture held constant 

Summarizing / contend that my 
numbers were reasonable, and that the 
fet would develop a voltage gain of 
about four because it "sees" approxi¬ 
mately one-thousand ohms of bipolar 
input impedance. Moreover, the bipolar 
develops a beta of 300, together with a 
transconductance of 300,000. However, 
it operates between five and ten milli - 
amperes, not at one milliampere. / also 
concede that there are application areas 
where the fet-bipo/ar combo does not 
necessarily provide the best solution. 

Irving M. Gottlieb, W6HDM 

old-time television 

Dear HR: 

Your well-researched article on tele¬ 
vision in the February, 1976, issue of 
ham radio was fascinating, although the 
results of K4TWJ's attempts to bring 
back 1925 TV to the amateur bands 
were a bit disconcerting. Apparently we 
haven't come as far on the road to de¬ 
regulation as we thought. 

Allow me one correction on your 
etymology: "Television" does not mean 
transmission of pictures over wires any 
more than "telescope" means seeing the 
stars by wires. Tele- is from the Greek 
and means "far off." Mr. Jenkins was 
entitled to call the new medium what¬ 
ever he wanted, but he was no more 
correct in his naming than AT&T. 

Joe Moell, WA6JFP 
Fullerton, California 

low-definition 
television association 

Dear HR: 

One of our members has sent me a 
copy of the article "50 Years Of Tele¬ 
vision," which appeared in the Febru¬ 
ary, 1976, issue of ham radio. Clearly, 
American readers are not all up to date 
with developments outside the United 
States in the field of low-definition tele¬ 
vision (LDTV). 

In 1971 I started LDTV experiments 
in collaboration with S. Kujawinski of 
Nottingham, unaware that Chris Long 
of Victoria, Australia, was working a- 
long similar lines at the same moment. 


A paragraph in the British magazine 
Wireless World, brought us into contact 
early in 1972. This magazine item re¬ 
vealed that Chris Long, in collaboration 
with Dan Van Elkan, VK3UI, had 
broadcast 48-line TV on the shortwaves 
on January 30, 1972, the first 

Australian LDTV broadcast since 1929. 
On the basis of this contact, I started a 
search for other correspondents and was 
so successful that on April 26, 1975, a 
formal LDTV society was formed. The 
Association is dedicated to reviving the 
techniques of the 1930s on an improved 
basis as a serious amateur activity. 

Perhaps British experience of the 
LDTV period was less disillusioning 
than the briefer U.S. experience. This 
may be explained by the support given 
at the time by the giant BBC organiza¬ 
tion, the provision of an efficient car¬ 
rier-borne synchronization system, 
powerful transmitting stations of huge 
range, daily programs, top-line nation¬ 
ally-known entertainers, and perhaps 
even the choice of a vertical scanning 
system. Certainly, to judge by the views 
expressed in the ham radio article, the 
cessation of the 30-line BBC-Baird sys¬ 
tem in late 1935, after six years, caused 
more consternation and anger in the 
U.K. than the corresponding termina¬ 
tion in the U.S.A. 

Although I can vaguely remember 
the old system as a boy, most of our 
members have only read about it in 
books, and our younger members (still 
at school) view it as the very latest 
thing with none of those "old- 
fashioned" cathode-ray tubes to worry 
about. The nostalgia mentioned in your 
article is almost totally absent here (in 
Europe and Australia). Our system is 
regarded as highly practical, relevant to 
present needs, and with synchronous 
sound, a valuable communication 
medium. 

Members work on any standards they 
prefer, but for communication purposes 
the "Nottingham" standards have be¬ 
come widely accepted as a judicious 
compromise between the requirements 
of bandwidth and pictorial detail in the 
context of what can be achieved by 
reasonably skilled "kitchen table" 
engineers. Significantly, many of our 
members are ex-sstv enthusiasts or ex¬ 
perimenters with a foot in each camp. 
The low cost of LDTV equipment and 
the "live" nature of the images are a 
tremendous attraction. No broadcasts 
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have yet been made in the ILK. (most 
members preferring closed-circuit exper¬ 
iments or "teletape" correspondence 
through the post, the extra stereo track 
providing the sound) but it should not 
be long before the once-f ami liar ulula- 
tion is again on the air, if only on vhf. 

For the information of your readers, 
the preferred standards of the LDTV 
Association are as follows: Lines, 32, 
vertical, with upward spot movement; 
Frame speed, 12V2 per second; Aspect 
ratio; 3 vertical by 2 horizontal; Line 
pulses, blacker than black, 5 to 10% of 
line length (no frame synchronization 
pulses are employed, except for special 

purposes, e.g., closed-circuit usage); 
Tape standards, speed, 19 cm (7!4 
inches) per second; Sense, no signal 
equals black; Tracks, numbers 1 and 4, 
video, numbers 2 and 3, sound. 

The LDTV Association is still wel¬ 
coming new members and hopes to have 
representation in most European coun¬ 
tries by the end of 1976. 

D.B. Pitt 

Chairman, LDTV Association 
Nottingham, England 

oscar communicators 
use excessive power 

Dear HR: 

After many nights and mornings of 
hearing Oscar 6 shut down because of 
overload and having myself "sucked 
out" of both Oscar 6 and 7 on numer¬ 
ous occasions, I feel that I must write to 
you in hopes that you will help me to 
make my thoughts known. 

I am getting disgusted with the ama¬ 
teurs who compietly disregard AMSAT's 
recommended power levels to hog the 
satellites for their own use or prevent 
others like myself, who try to stay close 
to the suggested power levels, from 
using the satellites. Face it, guys, you 
have no more right to use the satellites 
than anyone else. I imagine that you 
really do not care about how all that 
extra ERP affects the satellites' trans¬ 
lators and power systems. One day you 
may find to your amazement that one 
of the birds does not work any longer. 

The fellows in the Amsat organiza¬ 
tion have done all of us a great favor in 
getting the birds into orbit in the first 
place. Let's not blow a good thing. If I 
were Amsat and saw how the satellites 


are being abused, I would think twice 
about orbiting another Oscar, especially 
if it were as tremendously advanced as 
the proposed Phase III satellite. 

So please, satellite users, refrain from 
using excessive ERP; it is not needed. If 
you are trying to access the birds with 
around 150 watts ERP and do not hear 
your downlink signal, you need to do 
one or more of the following: 

1. Determine if you are really trans¬ 
mitting within the translator's receiver 
passband. 

2. Find out just where your transmitter 
signal would appear on your receiver 
tuning dial. 

3. Check to see that your antenna is 
pointing in the right direction. 

4. Improve your receiver setup. 

Notice that none of the above items 
includes increasing your effective radia¬ 
ted power. 

Watson R. Gabriel, Jr., WB4EXW 
Kernersville, North Carolina 

DT-600 RTTY 
demodulator 

Dear HR: 

I always enjoy the projects and the 
informative articles published in ham 
radio. I just ordered a PC board from 
Data Technology Associates for the 
DT-600, and was very pleasantly sur¬ 
prised by the quality of the material and 
the amount of documentation enclosed 
with the board. They should receive a 
medal. And, believe it or not, the de¬ 
modulator worked the first time I 
turned it on. 

Rick Hall, K5GZR 
Bellaire, Texas 

two-meter 

frequency synthesizer 

Dear HR: 

l am writing to express appreciation 
for the extremely sensible two-meter 
synthesizer circuit published in the 
January, 1976, issue of ham radio . I 
hope to add this to my accumulating list 
of projects. 

It is rather obvious that the state of 
the art dictates either a digital dial read¬ 
out or outright synthesization, in the 


transmitting and receiving systems. 
Toying a bit with the basic control 
arrangement as a master control for 
transmitting, a couple of possibilities 
suggested themselves: 

1. Providing a heterodyne crystal to 
present 140 to 144 MHz, feeding a 
decade divider, and thus affording the 
span from 14.0 to 14.4 MHz in 1 kHz 
increments. 

2. Dividing again by two would present 
7.0 to 7.2 MHz in 0.5 kHz increments, 
making a beautiful 40-meter CW unit. 

3. Using the original 144 to 148 output, 
decade dividing to 14.4-14.8, and 
additive-heterodyning with 6.6 MHz 
would give 21.0-21.4 in 1 kHz steps. 

4. Using the mode suggested in 2 above, 
and heterodyning the 7.0-7.2 with 5.2 
MHz would give 1.8 to 2.0 MHz in 0.5 
kHz steps. 

5. Maintaining the original 144-148 
output, subtractive mixing with 116 
MHz would give 28.0-32.0 in 10 kHz 
steps for complete 10-meter 
coverage. 

With the possibility of additional 
amateur bands becoming available after 
1979, making just about everything but 
the "modifiable" Heath SB-104 broad¬ 
band rig obsolete, I believe that a 
synthesizer useable as a master fre¬ 
quency control, whether it includes the 
necessary combinations for receiving or 
not, would be most wefcome. My own 
training, skills and available time do not 
permit me to do much more than in¬ 
dulge in random periods of very wishful 
dreaming. I have a few bits and pieces of 
VHF engineering two-meter gear, and 
am convinced that they would blend 
perfectly with the basic synthesizer 
system to make a truly state-of-the-art 
transceiver for fm and CW operation. 

Lee Clough, W5GQV 
Texas State Technical Institute 

Waco, Texas 


sstv reporting system 

Dear HR: 

In October, 1966, sstv pioneer Cop- 
thorne MacDonald obtained permission 
to experiment with sstv on amateur 
radio and on Navy MARS. Since that 
time considerable effort has gone into 
technical improvement but not much 
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IS IN THREE CLASSES BY ITSELF 



ALPHA 77D 
IS ‘THE ULTIMATE' 


ALPHA 374 
IS SUPER CONVENIENT 


ALPHA 76 
SETS THE VALUE STANDARD 


* Runs cold and whisper-quiet at 
maximum legal power, any mode, with 
No Time Limit fNTLl and lots of 
reserve, 

♦ Tunes 10-160 meters (3-30 MHz 
continuous). 

• Full vacuum relay QSK (CW break- 
in) standard. 

* Basic design proven in toughest 
commercial and amateur service since 
1970. 

• 1/3 the size of any amplifier of com 
parable power; easy to handle & ship, 
ALPHA 77D is the standard of excel¬ 
lence around the world, 

S2995 U.S.; built on order. Contact 
ETO for schedule. 


* The smallest and lightest of all true 
[NTL] kilowatts at only 0.9 cubic ft. 
and 52 pounds, 

* No-tune-up operation 10-80 meters, 
thanks to factory-pretuned bandpass 
filters, yet built-in controls allow 
manual antenna matching and ampli¬ 
fier 'tweaking' when necessary for 
maximum efficiency and power out¬ 
put. 

* Thoroughly proven performance and 
durability through more than two 
years' worldwide contest, DX P FSK, 
SSTV, and general use. $1395 U.S.; 
prompt delivery from factory stock. 


* An honest, rock-crusher (NTL) kilo¬ 
watt in all modes, like the ALPHA 
374. You can lock the key at a full d-c 
kilowatt and leave town . , , if you 
have a very husky dummy load) 

* Full coverage 10-160 meters - no 
other [NTL] kilowatt linear (except a 
'77DJ covers 160. 

* Standard 45 pound plug-in trans¬ 
former (1.5 KVA CCS) itself out¬ 
weighs some so-called 'kilowatt' ampli¬ 
fiers, (The only way we know to make 
any true [NTLI kilowatt lighter than 
the 76 is to use speciaf tape-wound 
Hipersd® transformers like those 
standard in the ALPHA 77D and "374, 
and optional in the 76J 

S895 U.S.; factory stock. 


Every ALPHA HF Linear Amplifier has a combination of quality and convenience features that's available in no other true 
kilowatt d-c, 2+ KW PEP linear amplifier: . modern, rugged ceramic grounded-grid triode tubes; - silver-plated copper tubing 
main tank coils; • a 1.5 KVA CCS (or larger) plug-in transformer;* full-cabinet, ducted air cooling; • self-contained desk top 
convenience; and a full year of free factory service for any defect. NEW! Expert factory demonstration, advice, sales and 
service is conveniently available in the Midwest and in Southern California. Write or phone ETO direct for full information, 
illustrated brochure, and personal service. 



EHRHORN TECHNOLOGICAL OPERATIONS, INC. 
BROOKSVILLE, FLORIDA 33512 (904) 796-1428 










progress has been made in instituting a 
suitable reporting system. One of the 
projects of the Navy Marine Corps 
MARS SSTV Specialty Network, which 
was established in 1972, has been the 
development of a practical reporting 
system for general use. 

The time-tested R-S-T system was a 
logical place to start. With readability 
(R), signal strength (S) and video quali¬ 
ty (V) we came up with R-S-V. Several 
variations of designating the quality of 
video were tested, commencing with 
nine gradations. These were soon dis¬ 
carded as too cumbersome. Ken Wood, 
Jr., K6IIS and NNN0QXJ, eliminated all 
of the extraneous data and suggested a 
system that contains the key informa¬ 
tion you need 95% of the time. 

This system has been in use for about 
two years with very good results on the 
Navy Marine Corps MARS SSTV 
Specialty Network which meets at 
2100Z on Saturday and Sundays on 
13975.5 kHz. It permits many reports 
to be made quickly and if you are so 
inclined you can make a chart of the 
reports and have a record of two-way 
propagation between a large number of 
stations scattered over a large geograph¬ 
ical area. 

The video reporting system varies 
from conventional R and S in that pic¬ 
ture quality is not progressive. It is pos¬ 
sible for a V3 picture to be better than a 
V4 picture. The system is as follows: 

V5 Closed circuit quality pictures 
V4 Good pictures with multipath 
V3 Good pictures with interference 
V2 Readable pictures with multipath 
and interference 

VI Mostly unreadable-loses sync-pictures 
interrupted. 

This system is good for reporting radio 
and video reception on QSL cards, on 
voice or by video pictures and is particu¬ 
larly valuable for nets or contests where 
time is of the essence. 

Thomas F. Pollock, WB6ZYE 

Coordinator 
U.S. NAVMARCORPS MARS 
SSTV Specialty Network 

European 
vhf-fm repeaters 

Dear HR: 

In presstop last year HR report 
editor W9JUV gave advice to those 


80 E9 September 1976 


hams going to Europe to bring their 
portable two-meter equipment along 
with the appropriate crystals for 
repeater use. As we are using totally 
different channels for repeaters in Re¬ 
gion I, compared to Region II, it might 
be interesting for your readers to know 
the correct channel numbers and the 
input and output frequencies for the 
European repeaters. Below is a short list 
which is self explanatory. In addition I 
can tell you that the international (with¬ 
in Region I) mobile/portable calling fre¬ 
quency is 145.500 MHz and the inter¬ 
national mobile/portable traffic fre¬ 
quency is 145.550 MHz. In addition, 
there are twelve traffic frequencies on 
two meters (designated S21 through 
S33). 

Gunnar Eriksson, SM4GL 
Falun, Sweden 


European vhf-fm repeater channels. 


RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 


in out 

145,000-145,600 

145,025-145,625 

145,050-145,650 

145,075-145,675 

145,100-145,700 

145,125-145,725 

145,150-145,750 

145,175-145,775 

145,200-145,800 

145,225-145,B25 


in out 

433,000-437,600 

433,025-437,625 

433,050-437,650 

433,075-437,675 

433,100-437,700 

433,125-437,725 

433,150-437,750 

433,175-437,775 

433,200-437,800 

433,225-437,825 


European two-meter traffic channels. 


S21 

145,525 

528 

145,700 

S22 

145,550 

529 

145,725 

S23 

145,575 

S30 

145,750 

S24 

145,600 

S31 

145,775 

S25 

145,625 

S32 

145,800 

S26 

245,650 

533 

145,825 

S27 

145,675 




microprocessor 

definitions 

Dear HR: 

I wish to note a peculiar inconsis¬ 
tency in the definitions given by Rony 
et aI in their February, 1976, micro¬ 
processor article. On page 51, they cor¬ 
rectly define ''synchronous operation" 
as "operation of a system under the 
control of clock pulses." Yet, immedi¬ 
ately above that, they define "synchro¬ 
nous computer" to mean "a digital 
computer in which all ordinary opera¬ 
tions are controlled by equally-spaced 
signals from a master clock." In fact, as 
implied by the definition of "synchro¬ 
nous operation," there is no require¬ 


ment for any synchronous machine to 
use equally-spaced clock pulses. Similar¬ 
ly, their definition of "synchronous" 
states" ... in which the performance of 
a sequence of operations is controlled 
by equally-spaced clock signals. . ." 
Again, while most (but certainly not all) 
synchronous machines use equally- 
spaced clock pulses, there is no 
switching-theoretical requirement for 
them to do so. (I believe that practical 
considerations almost invariably weigh 
on the side of using equally-spaced 
clock pulses). 

Perhaps part of the explanation for 
this discrepancy lies in the fact that the 
correct definition of "synchronous 
operation" references the authors' Bug- 
book III, while the inaccurate defini¬ 
tions of "synchronous computer" and 
"synchronous" reference Graf's Modern 
Dictionary of Electronics. Rony et a! 
bear partial responsibility for Graf's er¬ 
ror by printing it, especially when they 
put it next to their own correct defini¬ 
tion. This is not much ado about 
nothing: a misunderstanding of such 
fundamentals can foster much con¬ 
fusion; your readers depend on your 
accuracy, and you owe them no less. 

E. Douglas Jensen 
Sr. Principal Engineer 
Computer Systems Research 

Honeywell 

Mr. Jensen is entirely correct in his 
observation: there is no switching- 
theoretical requirement for equally 
spaced dock pulses in synchronous 
machines. The definition given for a 
synchronous computer applies to most 
existing computers, minicomputers, and 
microcomputers, and therefore should 
be a valid working definition for most 
individuals. The definition emphasizes 
the rule, rather than the exception. A 
more general definition would be as 
follows: 


Synchronous A digital computer in 
computer which all ordinary op¬ 
erations are controlled 
by clock pulses from 
a master clock. 

Peter R. Rony 
David G. Larsen 
Jonathan A. Titus 
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Hy-Gai n verticals stand alone. 


Hy-Gain multi-band vertical amateur antennas 
are entirely self-supporting. They require 
no towers or guys and go up in just a few square 
feet yet they offer remarkable performance. 
Their omnidirectional pattern means no rotator is 
required. Hy-Gain verticals go up easily with 
just a few hand tools and their cost is 
surprisingly low. 

See your Hy-Gain dealer for the antennas 
that give you the performance you want, 
take minimum space and have your kind of price. 
Hy-Gain verticals. 

18HT 6-80 meters. 

The only vertical antenna on the market offering 
multi-band performance without traps. The 
Hy-Gain 18HT utilizes a unique stub decoupling 
system to maximize efficiency, frequency 
stability and band isolation. It also offers a 50 ohm 
input impedance for all bands. 

The 18HT features automatic band switch¬ 
ing, Va wavelength performance on 40 and 
80 meters, 1 3 A wavelength on 10 and 15 meters. 
Maximum legal power rating on all bands. It 
is entirely self-supporting and requires no guys. 
Heavy duty, slotted, taper swaged, aircraft 
quality aluminum with full circumference 
compression clamps is used for radiators. The 24' 
tower is all rugged, hot-dip galvanized steel 
and all hardware is iridited for corrosion resistance. 
Special hinged base for easy raising and lower¬ 
ing. Order No. 182 

18AVT/WB 10-80 meters. 

The Hy-Gain 18AVT/WB gives you true wide¬ 
band performance in limited space. And now 
we’ve made it even better. The 18AVT/WB now 
has an improved 80 meter coil and an over¬ 
size corona ball on the whip to eliminate wasteful 
and noise corona discharge. 

This antenna is rated in excess of maximum 
legal power 10-40 meters and up to 1 KW PEP 
on 80 meters. Entirely self-supporting, 
requires no guys. All tubing is slotted, taper 
swaged, aircraft quality aluminum with full cir¬ 
cumference compression clamps. 

The 18AVT/WB has automatic band 
switching and utilizes three air dielectric Hy-Q 


traps for exceedingly stable performance and true 
Va wave resonance on all bands. May be roof 
mounted with Hy-Gain 14RMQ kit. Recessed 
SO-239 connector prevents moisture deteriora¬ 
tion. 12" heavy duty mast support bracket. 
Order No. 386 

14AVQ/WB 10-40 meters. 

The Hy-Gain 14AVQ/WB uses the same trap 
design as the famous Hy-Gain Thunderbird 
beams. 3 separate air dielectric Hy-Q traps with 
oversize coils for superb stability and Va wave 
resonance on all bands. Automatic band 
switching. 

An extremely low angle of radiation is utilized 
for superior DX performance. Taper swaged, 
slotted aircraft quality aluminum tubing. 

Entirely self-supporting, no guys required. 
Recessed SO-239 connector prevents moisture 
damage. 12" heavy duty mast support bracket. 
Roof mount with Hy-Gain 14RMQ kit. 

Order No. 385 

12AVQ 10, 15 and 20 meters. 

The 12AVQ also uses Thunderbird design air 


dielectric traps for extremely Hy-Q performance. 
This is the way to go for inexpensive tri-band 
performance in limited space. Entirely self- 
supporting, requires no guys. 

For superior DX transmission, the 12AVQ 
uses a very low radiation angle. Has automatic 
band switching. Aircraft quality, slotted taper 
swaged aluminum tubing. Recessed SO-239 
connector prevents moisture damage. Heavy duty 
12" mast bracket. Roof mount with Hy-Gain 
12RMQ kit. Order No. 384 

18V 10-80 meters. 

High performance air dielectric traps, high 
quality construction and low cost make the 18V 
an exceptional value. Easily tuned to any 
10-80 meter band by adjusting feed point at the 
base inductor. 

All aircraft quality, slotted, taper swaged 
aluminum with full circumference compression 
clamps. Self-supporting, requires no guys. 

12" heavy duty mast bracket. Roof mount with 
Hy-Gain 14RMQ kit. Easily portable. Order 
No. 193 


HY-GAIN VERTICAL ANTENNA SPECIFICATION COMPARISON 


Electrical 

18HT 

18AVT/WB 

14AVQ/WB 

12AVQ 

18V 

Max. power input 

1 KW AM 

2 KW PEP 

1 KW AM 1 KW AM 

2 KW PEP 

(1 KW PEP on 80) 

1 KW AM 

250 watts AM 
500 watts PEP 

VSWR 

2:1 or less 

2:1 or less 

2:1 or less 

2:1 or less 

2:1 or less 

Impedance 

Mechanical 

50 ohms 

50 ohms 

50 ohms 

50 ohms 

50 ohms 

Height 

50' 

25' 

18' 

13'6" 

18' 

Shipping Weight 

96.7 lbs. 

10.7 lbs. 

8.2 lbs. 

7 lbs. 

4.6 lbs. 

Mast Diameter 

Hone required 

1%" 

l 5 /s" 

1%" 

l 5 /s" 
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IC-230 mods: adding 
splinter channels 

The I COM IC-230 is a frequency- 
synthesized two-meter fm transceiver 
capable of operating on sixty-seven 
channels spaced 30 kHz apart, from 
146.010 to 147.990 MHz. Four spare 
crystal sockets are provided to add 40 
splinter channels. Each crystal adds ten 
channels spaced 30 kHz apart. The first 
of the four crystals are selected by 
placing the 146/147 switch in the 146 
position and the 100 kHz switch in the 
A position. That is, 146.AX, where X is 
any of the ten positions of the 10-kHz 
switch. 

The second crystal is selected with 
the B position of the 100-kHz switch; 
i.e., 146.BX. In a like manner, the last 
two crystals are selected with the 
147.AX and 147.BX positions. The only 
difficulty is that the ten channels as¬ 
sociated with each crystal are selected 
according to a strange coding scheme of 
the 10 kHz switch. The lowest-frequen- 
cy channel is selected with the 1 posi¬ 
tion of the 10-kHz switch, and each 
successively higher-frequency channel is 
selected according to the following 
scheme: 1,4,7,0,3,6,9,2,5,8. Thus, the 
highest-frequency channels of the first 
splinter crystal would be selected by 
placing the controls to 146.A8. 

You can select any number of crys¬ 
tals to give you any particular splinter 
channel. I have my favorite set of 
crystal frequencies to give complete 
coverage of all repeater splinters plus all 
direct splinter channels. If you don't 
want to spring for all four crystals for 
complete coverage, you can select your 
own. The formula for calculating the 
lowest frequency channel to the ten 


channels provided by a crystal is 

f L - 21,965 

_ 

where f x is the crystal frequency (MHz) 
and f L is the desired lowest channel 
frequency (MHz). For example, if you 
want ten additional channels beginning 
at 146.415 MHz (the lowest direct 
splinter channel frequency), the crystal 
frequency would be (416.415 — 
21.965)/9 - 13.82778 MHz. When you 
install this crystal you'll add ten chan¬ 
nels, from 146.415 to 146.685 MHz. 



coverage I recommend the following 
four crystals: 


crystal freq. crystal socket coverage 
(MHz) (LO Module) (MHz) 


setting 


13.82778 8 

13.86111 9 

13.89444 10 

13.92778 11 


146.415-655 146.AX 
146.715-985 146.BX 
147.015-285 147.AX 
147.315-585 147.BX 


A decoding chart (table 1) is provided 
for using these crystals. When ordering 
crystals, be sure to specify 0.0025 %, 20 
pF in HC-25/U holders. 

automatic offset switching 

When operating the IC-230 two- 


tabie 1. IC-230 splinter channels. 


frequency 




frequency 




(MHz) 

setting 

use 

(MHz) 

setting 

use 

146.415 

146.A1 

T 

147.015 

147.A1 

T 

146.445 

146.A4 



147.045 

147.A4 



146.475 

146.A7 


% 

Ito 

MB 

147.075 

147.A7 



146.505 

146.A0 


147.105 

147.A0 


vt 

146.535 

146.A3 


U 

147.135 

147.A3 


a 

v 

146.565 

146.A6 



247.165 

147.A6 


3 

o 

146.595 

146.A9 

4- 

147.195 

147.A9 


k. 

146.625 

146.A2 

i 

k 

147.225 

147.A2 


+-> 

146.655 

146.A5 



147.255 

147.A5 


0) 

a 

146.685 

146.A8 



147.285 

147.A8 


£ 

146.715 

146. B1 


(/> 

3 

147.315 

147.B1 



146.745 

146.B4 


a 

** 

147.345 

147.B4 



146.775 

146.B7 


3 

O 

147.375 

147.B7 

J 

r 

146.805 

146.B0 


b. 

V 

147.405 

147.B0 

i 

{ 

146.835 

146.B3 


(0 

147.435 

147.B3 



146.865 

146.B6 


Q) 

a. 

Q) 

147.465 

147.B6 


♦«» 

o 

146.895 

146.B9 


w 

147.495 

147.B9 


a> 

146.925 

146.B2 



147.525 

147.B2 


^5 

146.955 

146.B5 



147.555 

147.B5 



146.985 

146.B8 


147.585 

147. B8 

JL 


If you wish to omit the direct 
splinters and receive only the repeater 
splinter frequencies, you'd start at 
146.625 MHz and your crystal fre¬ 
quency would be 13.85111 MHz. This 
crystal would provide ten channels from 
146.625 to 147.195 MHz. For full 


meter fm transceiver, it is necessary to 
change the A/B switch to offset the 
transmitter either 600 kHz below or 
above the receiver frequency. Since 
most all "600-kHz low" repeaters are 
146 MHz machines and most ail 
"600-kHz high" repeaters are 147 MHz 
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ORANGE WIRE 



SWITCH 


Q 


B 



GREEN 

'WIRE 

‘ JUMPER 
WIRES 

PURPLE 

'WIRE 


o 

fig. 1. Existing wiring (A) and modifications 
for automatic offset switching (B) in the 
ICOM IC-230. 


machines, it would be convenient to 
provide this switching automatically by 
the 146/147 switch. Fortunately, spare 
switch contacts are available that allow 
such a wiring modification to be made. 
The A/B switch then becomes a nor¬ 
mal-invert switch, which operates as fol¬ 
lows: 


MHz switch 

A 

B 

transmitter 

position 

(normal) 

(invert) 

offset (kHz) 

146 

X 


-600 

147 

X 


+600 

146 


X 

+ 600 

147 


X 

-600 

After you make this mod 

you never 


need use the A/B switch unless you 
want to work “upside down" or work a 
146.40/147.00 or 147.60/147.00 
machine. Wiring details are shown in fig. 

1. Here are the steps for making the 
changes: 

1. Locate the 146/147 MHz switch and 
note that the rear set of terminals are 
wired in parallel. Remove the red wires, 
one at a time, and move them to the 
three left terminals thus making free the 
right set of three terminals. Clean the 
three right terminals. 

2. Remove the A/B switch from its 
bracket. Remove the purple, green, and 
orange wires and clean the six terminals. 
Carefully install the jumper wires as 
shown in fig. IB. Use AWG 26 (0.3mm) 
wire. Do not solder at this time. 

3. Splice a 2-inch (51 mm) piece of wire 


to the orange wire that was removed 
from the A/B switch. Insulate the splice 
with heat-shrink tubing. Connect the 
free end to the terminal on the 146/147 
switch (fig. IB). 

4. Connect two new no. 26 AWG (0.3 
mm) wires from the two spare terminals 
of the 146/147 switch to the appropri¬ 
ate terminals of the A/B switch (fig. 
IB). Solder the outer (corner) terminals 
only. 

5. Reconnect the green and purple wires 
to the A/B switch center terminals as 
shown. Solder and check all connec¬ 
tions. Reinstall the A/B switch. 

Rod Cauvel, WAIOJX 


tuning aid 
for the sightless 

This audio tuning device is uncompli¬ 
cated by connections other than those 
required to sample transmitter or ex¬ 
citer output at the coax transmission 
line. It uses no batteries and may be 

TRANSMITTER 

OUTPUT 



fig. 2. Audio tuning aid for determining maxi¬ 
mum rf output power. 


switched off after maximum rf output is 
determined. The circuit may also be 
used as a tone generator for monitoring 
CW keying; another possible use is a 
monitor for determining the condition 
of your transmission line (e.g., a short 
circuit between center conductor and 
shield). 

The circuit is shown in fig. 2. A 
high-resistance voltage divider samples rf 
from the coax. The rf is rectified by a 
diode. This rectified voltage, which 
varies during transmitter tuning, is fed 
to a form of relaxation oscillator. Out¬ 
put varies in tone pitch as a function of 


voltage on the line: low voltage causes a 
high-pitch tone and high voltage causes 
a low-pitch tone, which indicates maxi¬ 
mum transmitter or exciter output. The 
tone indication is similar to a dip in 
transmitter plate current. 

The input voltage divider uses about 
1 watt for 100 watts into a 50-ohm line. 
For higher power, the divider may be 
switched to higher values. For 1 kW, the 
input resistor should be about 100k, 2 
watt. The schematic shows a voltage 
divider suitable for 100 watts output. 

The 1N34 diode feeds about 2 volts 
to the transistor emitter, which draws 
less than 2 mA at maximum transmitter 
output. Any audio-type transistor may 
be used. If an npn device is used, diode 
connections should be reversed. The 
transformer is from a 5-watt transistor 
amplifier. Base and collector connec¬ 
tions to the transformer can be reversed 
for needed feedback voltage. The color 
code on the transformer I used is: green 
to collector, red to base. The other con¬ 
nections in the collector circuit are: 
green/white to brown; brown/white and 
blue to ground. The transformer wind¬ 
ings measure 22 ohms dc (high imped¬ 
ance); the other two, in series aiding, are 
each 4 ohm dc. Any transformer with 
similar resistance measurements should 
work. Audio output can be heard sever¬ 
al feet from high-impedance phones. 

D.H. Atkins, W6VX 


HW-202 lamp 
replacement 

To decrease the time and trouble of 
transceiver disassembly, try the idea 
shown in Fig. 3 the next time the dial 
light on your HW-202 fails. This lamp 
provides good illumination and has a 
prolonged life. Use caution when 
breaking glass on a burned-out bulb. 

H.C. McDonald, W5UNF/6 



ORIGINAL 


DIAL LAMP PL40I . NO. 756 
FOR HW202 



SUBSTITUTE 


fig. 3. Simple lamp replacement for the 
Heathkit HW202. 
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TRADING CO 


Box 3357 San Leandro, Ca 94578 


Flyer available — 


CMOS CRYSTAL T1MEBASE KITS with .01 
percent accuracy. 5-15 v,d.c. operation. Draws 
only 3 mA at 12 volt*. Single l.C. - very small 
*ize - the P,C, board H 7/8" X 1-5/8". Choose a 
main output of 50 or 100 Hz. # 60 Hz,„ 500 or 
1000 Hz. ( or 1 Hz. Several related frequencies are 
also available on each board, in addition to the 
main one* listed above. Be sure to specify the 
Frequency you want. All kits are $10,95 ppd. 


6 digit AUTOMOTIVE CLOCK KIT complete 
with a CRYSTAL TIMEBASE accurate to .01 
percent, 12 volts d.c. operation - built in noise 
suppression and voltage spike protection. Read¬ 
out* blank when ignition is off — draws 25 mA in 
standby mode. Has .3 in. readouts. Use it in your 
car or for all applications where a battery-operated 
dock is needed. Approximate Size 3" x 3.6" x 
1.75" 

WITH BLACK PLASTIC CASE $34.95 ppd. 

WITHOUT CASE $29.95 ppd, 

ASSEMBLED AND TESTED $45.95 ppd. 


SpecComm Introduces THE DYNAMIC DUO! 


SC1800M ‘SPECTRUM CHANALYZER' 

Our new CMOS P.LL, Synthesizer, makes it possible to fully 
synthesize your 5 Wt. Spec Comm 560/512 modular portable 
- (Or, Drake, Kenwood, or other portables — as we// as a/most 
any other mobife/fixed 2M transceiver!) Current draw is only 
45 mA — Not the usual 500-900 mA. Wt.: 1,3 lbs. Size: 

1.4x6.8", 

FEATURES 

* 1800 Channel combinations! 145-148 MH 2 in 5 KHz steps * 
Automatic *600KHz xmtr. offsets. +2 opt, offsets. + Direct, + Reverse 
modes •Exclusive Programmable 'Memory Channel' - push a button to 
"store" your current chan, in the computer-like memory. Flick a switch 
to return to the ‘Memory Channel' later! • Unique '6th ‘ xmit mode — 
Transmit on the Memory Chan. & Rcve. on a switch-selected freq.! 
Work anysplit! * Superclean output * Fast, convenient "Lever-Wheel" 
switches, (Lighting Option Avail.) Only $225.00 at your dealer soon. 
DEALER INQUIRIES INVITED 




SCJ800M mounted to bottom of SCSI2 


. . . AND THE SCR 1000 2M FM REPEATER ~ So 
Advanced, ft's Destined To Become An Industry 
Standard! 


1/ ^ St * 

it ■ a * 

l **♦ 


SEND FOR 
DATA SHEETS 


I * Full Metering • Front panel AF Level & Timer controls * Lighted 
Pushbuttons for control/test functions/status indicators • CMOS con¬ 
trol logic & timers * Built-in fDer & AC Supply * Exclusive Hot Carrier 
Diode Receiver front end * 30 Wt$. out * Provisions for Autopatch, 
Remote Control, etc. • Auto-switchover to emergency power, etc, 

for the group that demands the finestt Introductory price $799.95 
Sold Factory Direct only, 

SPECTRUM COMMUNICATIONS 

BOX 140HR , WORCESTER, PA 19490 
215-584-6469 


LON & BOB’ 

SUPER BUYS 

HY GAIN TH6DXX $192.00 

TH3MK3, 3 ELEMENT BEAM. 20. 15, 10 $160.00 

MOSLEY CLASSIC 33 $179.00 

GREAT BUYS ON 204BA, 402BA 
BN86 

COE HAM-ll ROTOR 
18HT HY TOWER 

TRI-EX W SERIES TOWERS (FOB CALIF.) 

ROHN 25G TOWER & ACCESSORIES 
BELDEN 8214 RG-8/U FOAM COAX 
BELPEN 8237 RG-8/U 
8 WIRE ROTOR CABLE 
AMPHENOL PL-259 
CALL FOR QUOTES — TS-520, TS 820, TS-700A, 210X 
TEMPO 2020 Call or Write 

SWAN SWR-1 $18,95 

ELECTRA BEARCAT 101 $319.00 

HY-GAIN 18AVT-WB VERTICAL plus 100 ft. of Belden 
RG8U Coax $100.00 

ALL PRICES FOB HOUSTON 
CALL TODAY FOR ITEMS NOT LISTED 


$15.95 

$129.00 

$218.00 

Cali or Write 
230/FT. 
190/FT. 

140/nr, 

590 


MADISON 
ELECTRONICS SUPPLY, INC. 


1508 McKinney avenue 

HOUSTON, TEXAS 77002 


713/658-0268 


Nites 713/497-5683 
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SUPER PONG 


4 GAMES 
IN Otil 


$89.95 


PONG 


GAMES INCLUDED IN SUPER PONG ARE 

• PONG * CATCH 

• SUPER PONG • HAND BAIL 

FEATURES Of PONG ANQ SUPER PONG 
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all-mode active audio 
filter 



products 


hf ssb transceiver 



Trio-Kenwood has announced a new 
addition to its line of amateur radio 
equipment, the TS-820 "Pacesetter.*' 
Some features of this new rig are i-f 
shift, rf speech processing, digital read¬ 
out (optional), digital hold (for the 
readout), rf monitor, monoscale vfo 
dial, PLL circuitry, rf negative feedback, 
RTTY 160 through 10 meter coverage, 
vox controls, and rf attenuator. 
Probably the most unusual Feature of 
the TS-820 is the use of a phase lock 
filter in the local oscillator circuit, re¬ 
sulting in a very clean injection signal to 
the mixer. Speech processing is achieved 
at the rf level and is adjustable from 
zero to 50 dB through the use of a 
single, front-panel control. 

A complete line of accessories will be 
available for the TS-820 including a 
plug in digital kit, dc-dc converter (for 
mobile operation), 500 Hz CW filter, 
deiuxe remote vfo, MC-50 microphone, 
iwo-meter transverter, and more. 

The new TS-820 transceiver sells for 
$830.0G and is available from Trio- 
Ken wood Communications, Inc,, 116 E, 
Alandra, Gardena, California 90248. 
Write for more information or use 
check-off on page 126. 



The OF-? "infinitely variable" filter 
from Autek Research is designed to 
combat shortwave interference with 
features never available to the amateur 
before. Peak, notch, and lowpass posi 
lions, all continuously adjustable over 
the range 250 to 2500 Hz, are provided 
for use in all communications modes* 

The lowpass position rejects ssb and 
a-m hiss and splatter; the notch position 
rejects whistles, CW and carriers. The 
peak position provides superior CW 
reception with adjustable frequency for 
easy peaking, and bandwidth continu¬ 
ously variable from 50 Hz to flat. Skirts 
are steep and exceed 80 dB. 

The notch tracks the peak frequency 
and is continuously variable from very 
wide to very narrow via the selectivity 
control. Notch depth is to 70 dB* The 
QF-1 drives a speaker or phones with 
room-filling volume (1 watt) and also 
includes a 117-Vac supply so there are 
no batteries to replace. It works with 
any receiver or transceiver by simply 
plugging it into the headphone jack. No 
impedance matching is necessary. 

Selling for $54.65 postpaid, the QF-1 
includes eight 1C op amps plus power 
amplifier and metal cabinet* Orde r 
direct, or write for brochure to Autek 
Research, Box 5127E, Sherman Oaks, 
California 91403. 

high power 
broadband isolator 

Telewave, Inc, has recently intro¬ 
duced a new series of high power, 
broadband isolators which feature 
exceptionally low prices and require no 
tuning* 

The T-1G04 series operates in the 
400 to 512 MHz bands and provides 30 


dB of isolation over a 20 !MHz band¬ 
width with only 0,3 dB insertion loss. 
The unit provides 60 dB isolation using 
two junctions and can be shipped stan¬ 
dard single junction (30 dB), dual junc¬ 
tion (60 dB), and triple junction (90 
dB) in one module which eliminates 
cables and allows for extremely low 
insertion loss. All loads are removable 
and can be supplied in powers from 25 
through 400 watts. 

For more information contact Tele* 
wave, Inc,, at 2166 Old Middlefield 
Way, Mountain View, California 94943 
(415) 968-4400 or use check-off on 
page 126. 

electronic keyer 



Palomar Engineers has introduced a 
new 1C keyer that tak^s less space on 
your operating table than the old semi¬ 
automatic mechanical key* The new 
keyer sends semiautomatic, full auto¬ 
matic, self completing, dot memory, 
iambic, or as a straight key. It has built- 
in side tone oscillator and speaker, 
volume and speed controls, weight 
adjustment and battery holder. Any 
desired speed from 5 to 50 wpm can be 
selected while you send. 

The 1C keyer will key any trans¬ 
mitter, whether grid-block, cathode 
keyed or plate keyed, up to 500 volts 
and up to one ampere keyed current* 
Keying contacts are silver and withstand 
heavy surge currents and voltage spikes. 
The built-in paddle is fully adjustable 
for spacing and tension* A diecast metal 
case provides full rf shielding. 

The clip-in 9-volt transistoi battery 
will power the keyer for about 75 hours 
of normal operating, making the keyer 
ideal for portable operation. At the 
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home station, a lantern battery will last 
for about two years. 

The keyer sells for $87.50 postpaid 
in the U.S, and Canada (California resi¬ 
dents add sates tax}. For more informa¬ 
tion write to Palomar Engineers, P.O. 
Box 455, Escondido, California 92025 
or use check off on page 126, 

push-to-talk 

microphone 

New from Astatic is the 0104 Silver 
Eagle microphone with push-to-talk 
efficiency. The push-to-talk bar has 
been added to the D1G4 "grip-to-talk" 
desk stand for convenience, A slide lock 
clamp provides easy "no hands" trans¬ 
mission. 

Factory wired for universal hook-up 
application, the Silver Eagle can be con¬ 
verted to electronic or relay operation. 
The microphone is wired with an open 
audio line on receive and comes with a 
coil cord with single-conductor shielded 
plus 4 unshielded. Switching require¬ 
ments are determined by the proper 
hook-up at the cable plug end. All ex¬ 
ternal parts, including the base, are 
chrome plated. 

Information on the D104 micro¬ 
phone can be found by writing Astatic, 
Conneaut, Ohio 44030, or by using the 
check-off on page 126, 

ARRL electronics 
data book 

The new ARRL Electronics Data 
Book has been written for all technical 
levels from the beginner to the graduate 
engineer. Edited by Doug DeMaW, 
W1CER, it contains a compilation of 
essential data which is normally scat¬ 
tered among several reference books 
that an amateur or professional person 
would maintain in his library. 

Among the many subjects treated in 
depth are RF Circuit Data, L H C and R 
Networks, Broad- and Narrow-Band 
Transformer Design, Modern Filter 
Design, Antennas and Feed Systems and 
a Catalog of Practical Solid-State Cir¬ 
cuits. All chapters include pertinent 
simple equations with examples worked 
out to illustrate how the solutions are 
obtained. The section on transformer 
design deals mainly with toroidal broad¬ 
band components of the conventional 


and transmission-line varieties. Schema¬ 
tic and pictorial diagrams are furnished 
for each transformer type. The chapter 
on modern filter design covers two- and 
three-pole Butter worth derivations for 
most of the frequencies of interest to 
amateurs. Tables of practical filter 
values are also included. 


This book is an essential adjunct to 
the Handbook and other ARRL techni¬ 
cal publications. Soft cover, 8!4 x ? 1 
inches (21x28cm), 128 pages, $4,00 in 
the U.S,A, and Possessions, $4.50 else¬ 
where, Order your copy from Ham 
Radio Books, Greenville, New 
Hampshire 03048. 
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Hot soldering 
irons can be mur- ewl §£*’ 
der on delicate dM rgjaj 
electronic com* 
ponents such as ^ 
ics. That's why 0“ Ti 

the DIGI-DESIGNER 
will become your 
bugs' best friend its ^ 
a solderless bread- v 
boarding instrument 
that can save you time v 
and burned out parts. C 

DIGI-DESIGNER comes com¬ 
plete with clock, dual puisers, 
logic moni- 

tors, voltage If 

switches, 'g? 


mm 


E3gr 


built-in 5 volt 
. supply binding 
posts for exter- 
ro -nal power, input/ 
output BNCs, and 
3 more. Everything 
j you'll need for fast, 
efficient circuit design. 


tm DIGI-DESIGNER, It means 
^ the end of "ic Hotfoot' 
p and the start of efficient, 
Creative circuit design for 
you Use the coupon below 
to order your kit today. U S. 
price -$70.00 


: CIRCUIT DESIGN, INC. 

I/J Division of E & L Instruments PO Bo* 24, Shelton Conn 06484 

11—1 Please send me your model DD-1K digi-designer in kit form 
*1—Mprice $70.oor 

| Name___—------ 

| Address----- 

- city___State--— 

1 Zip_-_Telephone__— 

I Enclose check, money order or numbers from SankAmencara or 
_ Master charge we wtil ship post paid anywhere in continental U S 
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More Channels...at the flip of a switch 

Unlock the unique mode switch and 12 channels 
become 144 

More Sensitivity, Less Interference, 

,25 mV Sensitivity plus 75 db adjacent channel 
selectivity and 70 db image rejection 

More Power Out 

35 watts nominal with a minimum of 30 watts 
across the band 


for a lot less 
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I/O board with rom 



A new "Turnkey" I/O board is now 
available for 8080 microprocessors. The 
user is now able to turn on his computer 
and "go." All bootstraps, loads, dumps 
and edits are in a 512-byte ROM on the 
I/O board* 

The board utilizes a UART to inter¬ 
face with a terminal and a US ART to 
interface with one or two cassettes to 
make a complete computer operating 
system. Just type in what you require 
and the ROM executes the program. 

The Turnkey I/O board is available in 
kit form for $140 or for $170 as¬ 
sembled and tested from National Multi¬ 
plex Corporation, 3474 Rand Avenue, 
Box 288* South Plainfield, New Jersey 
07080 or use the check-off on page 126 
for more information* 

logic probe 



A low-cost, pocket-sized, multi¬ 
function test instrument known as the 
model LP-1 Multi-Family Logic Probe is 
available for digital applications from 
Continental Specialties Corporation. 
The LP-1 combines the functions of a 
pulse detector, pulse stretcher and 
memory circuit, allowing amateurs to 
get an instant picture of static and dy¬ 
namic circuit conditions with most 
popular logic families. LP*1's ability to 
detect pulses as short as 50 nano¬ 
seconds, coupled with its stretching and 
latching ability, means that one-shot, 
low-rep-rate, narrow pulses — nearly 
impossible to see, even with a fast scope 
— are now easily detectable and visible* 
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The user simply connects the clip 
leads to the circuit's power supply, sets 
the logic family switch to the proper 
position (TTL/DTL or CMOS) establish¬ 
ing the correct logic level for the family 
under test and touches the probe tip to 
the circuit node. Two level detector 
LEDs plus a blinking pulse detector 
LED display signal activity at the node 
under test. At high frequencies, LP-1 
will also indicate whether or not signals 
are symmetrical. 

High input impedance on both 
DTL/TTL and CMOS modes virtually 
eliminates loading problems in the cir¬ 
cuit under test, and input impedance is 
constant for both logic 1 and 0 states. 
The LP-1 sells for $44.95. 

for more information, use the 

check-off on page 126 or contact 
Continental Specialties Corp., 44 Ken¬ 
dall Street, Box T942, New Haven, Con¬ 
necticut 06509. 

solderless 
breadboard kit 



Proto-Board R *6, a low-priced solder¬ 
less breadboard kit, is available from 
Continental Specialties Corporation. 
This compact kit can be assembled in 
minutes and offers six 14-ptn DIP 1C 
capacity for basic breadboarding, testing 
and building applications. 

The PB-6 includes one QT-47S 
solderless breadboarding socket, two 
QT47B bus strips, four 5-way binding 
posts, a metal ground and base plate, 
rubber feet, all nuts, bolts, and screws, 
plus complete easy-assembly in¬ 
structions. 

The PB 6 lets the user test and build 
circuits without soldering or patch 
cords; all interconnections between 
components are made with common no. 
22 AWG hook-up wire. Measuring 6 
inches long by 4 inches wide (15cm x 
10cm), the PB-6 sells for $15.95 from 
local distributors or direct from Con¬ 
tinental Specialties Corporation, 44 



Larsen 


Kulrod antennas 


Repeater or simplex, home station 
or mobile, 1 watt or 50... what 
really counts is the intelligence that 
gets radiated. Jim Larsen, W7DZL 
found that out years ago when he 
was both hammi ng and running a 
two-way commercial shop. That's 
when he started working with mobile 
antennas . .. gain antennas that 
didn't waste power in useless heat. 
Today, thousands and thousands of 
Larsen Antennas are being used. We 
call it the Larsen Kulrod" Antenna. 

Amateurs using them on 2 meters, 
on 450 and six call them the antenna 
that lets you hear the difference. 

Larsen Kulrod Antennas are 
available for every popular type of 


mount. For those using a 3/4" hole in 
their vehicle we suggest the l,M 
mount for fastest, easiest and most 
efficient attachment. 

For the 3/8* hole advocates there's 
the JM mount... fully patented 
and the first real improvement in 
antenna attaching in 25 years. 

And for the "no holes” gang there's 
the unbeatable MM-LM ... the 
magnetic mount that defies all road 

speeds. 

Send today for data sheets that give 
the full story on Larsen Kulrod 
Antennas that let you hear the 
difference and give you carefree 
com m u n i ca tions. 


Illustrated ... Larsen JM-150-K Kulrod Antenna and mount for 2 meter band 
Comes complete with cmx, plug and all mounting hardware. Easy to follow 

instructions. Handles full 200 watts. 



Kulrod . , y rostered trademark of [jtrsen Electronics 


Lor sen Antennas 


1 [til 1 N.E. 50th Ave. • P.O. Box L686 * Vancouver. WA 98663 • Phone: 206/573-2722 

In Canada write to: Canadian l^rsen Electronics. Ltd. 

1940 Clark Drive • Vancouver. B.C. V6L3K9 • Phone: 604/254-4936 
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* REPEATER AND RTTV CW IDENTIFIER 

254 hii capacity allows you Id wnd your call plus 
oihei desirable mfemnatk>n. 

Easily programed. 

Size 6" * 4W«" $62-50 Assembled 


* TOUCH TONE KEY BOARD 

Positive soap-action push-button twitches! 

No need to worry *boui tong fingei nails 

No more mis dialing because of intermritent switch 

contacts 

Standard loucb tone format 

S.« x 2" x * 1B " $14 40 


SATAN ELECTRONICS, INC 

BLDG. 3H AIRPORT INDUSTRIAL AREA 
SAUNA, KANSAS £7tt1 


* COMING SOON , . the P A D. Tba 

PRO GRAM ABLE AUTOMATIC DIALER Send for 
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BRIMSTONE 144 


2 METER EM TRANSCEIVER 


Plr«H0h| 't* 44M|in»M 

1 4 6 * 3 4 

transmit 


mm 

r" 1 **i.rl*t 


1 4 

RICEIVl 


HH4 f 1 

IUI , 2 

HiE I I • 


,j1 ‘- *>'.** ,JE4 l I 


* 143 to 149 99 MHZ to digitally dialed 5 KHZ steps 
wiihoul buying a single crystal I 142 MHZ 
coverage optional. 

+ 2 £ Walts RF output 
A 25 uV. 12 Db SI NAD sensitivity 

* CompteHHy mdflpandvit trftnsmit 'Receive ff* 
quency control, yet simplex wtilt the flip of a 
Single switch, 

Includes dynamic mn . ... 

crophone and mob-to AMATEUR NET 

mounting bracket $650.00 


Si* 10 %” x 3 V 


* TWO YEAR WARRANTY! 

* Very low Transmmer spurious output 

* Beryllium copper printed circuit card guides provide 
SOLID retention of plug in modules., as wed as 
excellent ground connection to the modules. 

AJI of this plus optional plug m modules for Tone Burst, 
Dial Tone, Sub Audible Tone, and a Touch Tone* 
interlace module 

Send for our &i* peg* COLOR brochure which gives 
you lhe fuN slory. inside and outr 

Touch Tone* irudemar* of the Western Electric Co 


NEW PRODUCTS! 


REPEATER AUTGPATCH AND CONTROL 
3 digit access, vngia digit disconnect 
3 digit repeater ON OFF control, 

AGC with 30 Db dynamic range on all inputs and 
outputsl Just connect repeater Revr, TX. friar. 
Touch-Tone line and power. 

Sue 9%*" x 4%”' $199.96 Assembled 


660 MHZ RRESCALER KIT 
Why pay *75.00 to *100.00 or mote for a 250 MHZ 
prescaler when you can get one ihat goes all the 
way to 650 MHZ for Just 

Sue r x 1Y*T 12V or 5VDC M7J0 


Kendall Street, P.O* Box 1942, New 
Haven, Connecticut 06509; 351 Califor¬ 
nia St*, Box 7809, San Francisco, 
California 94104. For more information 
use check-off on page 126. 

National TTL 
Data Book 

A new TTL Data Handbook de¬ 
scribing National Semiconductor's com¬ 
plete line of bipolar logic devices has 
just been published. The new handbook 
gives full specifications and electrical 
performance characteristics on standard 
54/74 TTL, low-power 54L/74L, high¬ 
speed 54H/74H, ultrahigh-speed 
Schottky 54S/74S, low power Schottky 
71LS/8TLS, Series 9000 TTL, Series 
10,000 ECL, and Series 930 DTL. An 
industry cross reference guide and a 
functional index are also included, as 
well as package outlines. 

The TTL Data Handbook may be 
obtained by sending a $4 check (Califor¬ 
nia residents add 6% sales tax) to the 
Marketing Services Department, Nation¬ 
al Semiconductor Carp*, 2900 Semi¬ 
conductor Drive, Santa Clara, California 
95051. 

concealable antenna 
mount 


913/823 2235 


more mtorfnaiHjn 


CFP COMMUNICATIONS .. 

WELCOMES MAIL ORDERS ON: 

ATLAS ICOM TEN TEC 

CUSH CRAFT SENTRY TEMPO 

DENTRON STANDARD VHF 

HUSTLER TPL YAESU 

Mastercftarge & BankAmertcard orders shipped UPS {CriftfinentaJ USA) prepaid. 

Write us lor TRADE IN QUOTES 

Lnnkrrif’ for a special piece of used equipment? Send SASE for our used equipment list. 

See us for all your Amateur Radio needs 


Jim Bee Leu WA2KTJ 
Manager 

Bryant Hozempa, WB2LVW 

Salts 

Dave Fllnn, W2CFR 
Owner 


CFP COMMUNICATIONS 


21 1 NORTH MAIN STREET 
HORSEHEADS. N* V* 14B45 55! 
PHONE: 607*739*0187 


Expanded Store H&uri 

Tuci.+Thtirj. 10:00*7:00 p.m. 

Fri. 10:00-9 00 p m 

Sat. 10:00*7:00 p.m. 

Fri, & Sat. subject to 
Hamfest weekends 
Closed Sun. 4 Mon. 


A steel antenna mount which stops 
radio antenna theft, Trademarked Tuk * 
A-Way t has just been introduced. Sold 
as an accessory for citizens-band radio, 
mobile radio and car telephone users, 
Tuk-A Way installs easily on the trunk 
lip of most car models, and provides 
complete antenna concealment inside 
the trunk when not in use. It accepts 
antennas designed for either roof or 
trunk mounting. 

Tuk-A-Way offers three essential 
benefits for car radio and telephone 
users: the added protection against 
theft; the convenience which allows use 
of automatic car washes and covered 
parking facilities; and the elimination of 




























paint chipping and scratching or perma¬ 
nent holes in the roof or trunk by use of 
a damp for installation. 

For durability, the antenna mount is 
constructed of 12-gauge, cold-rolled 
steel, and is coated with zinc chromate. 
The hinge is of stainless steel and is 
spot-welded to the clamp to provide 
positive ground contact. In addition, the 
hinge is fitted with a stop which holds 
the antenna suspended and off the 
trunk floor while stored, allowing for 
short-range reception from inside the 
trunk* 

Tuk-A-Way is available for $15.95 
from Deep South Marketing Corp*, 
2828 Telephone Road, Houston, Texas 
77023, 

logic monitor 



Logic Monitor 2, a digital test instru¬ 
ment incorporating a fully isolated 
power supply and selectable trigger 
threshold which matches the precise 
characteristics of the logic family under 
test, has just been introduced. The 
LM-2, which lists at $125.00, consists of 
two units; a connector/display unit 
which clips over the 1C, and a power- 
supply module, which contains the 
precision reference power supply and 
logic family selector switch. Because it 
simultaneously displays 16 channels of 
information, it can show the user far 
more than an oscilloscope, and it's al¬ 
ways automatically in synchronization* 
LM-2's self-contained power supply 
means that there is no loading of a cir¬ 
cuit under test, avoiding the problem of 
logic level shifts, false triggering and 
power-supply loading which sometimes 
occurs with other types of equipment* 



IN QUANTITIES 
OF 6 OR MORE 


* 12/24 HR TIME * JUMBO DIGITS (MAN 64) * 28 30 31 DAY CALENDAR * AC 
FAtLURE/BATTERY BACK UP * 24 HR ALARM - W MtN. SNOOZE * ALTER- 
NATES TIME 18 SEC/ and DATE (2 SEC) OR DISPLAYS TIME ONLY AND DATE 
ON DEMAND * 50/60 Hi OP. * THIS KIT USES THE FANTASTIC CT7001 CHIP 
FOR THE PERSON THAT WANTS A SUPER CLOCK KIT ITOO MANY FEATURES 
TO LISTII THIS IS A COMPLETE KIT (LESS ORDER KIT 

CASE I including Power Supply. Line #7001B 

Cord, Drilled PC Boards* etc. (CASE NOT INCLUDED) 


BinhArnffitiflJ, M 1 vtfft h*it K r Or C O D. order* «tcrpt*d by phone driy or evening 
We All Shipping .n Conimenial U S A Order* under Jitid J1 handling FT* re*, add -»% 


■ hb I w I ■J 


Ml inuuuts: 6 —LED Readouts (FND-70 .25 fn. Red, com. cathode) 

• INSTRUCTIONS 1 —MM5314 Clock Chip (24 pin) 

• QUALITY COMPONENTS ! —KSSm" ORDER KIT #850 

• 50 or 60 Hz OPERATION ! = &„ AN ^CREDIBLE VALUE! 

• 12 or 24 HR OPERATION 24 — Mote* pins for IC socket 

“Kit #850 witt furnish m complete set of clock components as listed* The only additional 

items required are a 7-11 VAC transformer, a circuit board and a cabinet* if desired.'* 

Printed Circuit Board for Kit #850 or #850-4 {etched & drilled Fiberglass . $2,95 

Molded Plug Transformer 115VAC/10VAC {With Cord* . 42,50 

Plexiglas Cabinet II Red Chassis, White Case (see below) .... ....... $5.95 

"Mini-brite" discrete LED's {for colon in clock display* ...._..... ._,.pkg. of 5 for $1*00 


KIT #850-4 SAME AS #850 BUT A" LED's 


60 HZ XTAL TIME BASE KIT - gMSt® 3m ''ZT * ny 12 Vo,t DC * ource 

Power req: 5-15 VDC/2.5 mA r* 12 VDC KIT #TB-1 Cd. 

Accuracy: (adjustable) 2 PPM/3.6 MHz *tai QR 

Size: PC board approx. 1" it 2" QjiLQ.VJ 

Complete - Single 1C kit with info for easy hook-up to most IC clock 

NOW AVAILABLE — TB-IC (wired* tested & calibrated) _.. 


purchased 
with any 
clock kit 


xurnnu u iuii uun e unjiun HI I — For LLD Clocks. Kit provides a multiple* display 
PC board and si* *5“ brito LED'S. (END 503‘s or FND-51Q's), LED's require only 5 mA/seg 
and can be driven by most any LED clock circuit. Data for displays and hook-up included^ 
(This PC board will mate point to point with kit #850 circuit board) specify *0 QC 

Common Cathode or Anode 


7001-B BUT HAS DIFFERENT LEDs* USES FOUR 
(GITS FOR SECONDS. COMPLETE KIT, Less Case* 


7001-C SAME AS 
DIGITS & TWO .3“ 


PRINTED CIRCUIT BOARDS for CT-7001 Kits sold separately with assembly info, PC Boards 
are drilled Fiberglass* solder plated and screened with component layout. Specify for #700IB 
or #7001C. {Set of 2) $7.95 _ 

PLEXIGLAS FDR DIGITAL BEZELS, Gray or Red filter. 3* * 6" * ‘A" 95r ea*. 4/$3.00 

PflDlUET 1 , ~ lGREAT FOR CLOCK & 

bnBillL I \/ / |Clock-Calendar Kits 

3* HIGH /:— -* /White Plexiglas Case 

f,iA-WI 0 F f ** Specify RED or GRAY 

5 l i ff DEEP I 1 Pleaiglas Chassis 

Chassis Serves As Bezel To Increase Contrast of Digital 
Displays. Use Gray With Any Color — Red With Red 
Displays Only (Red LED's with Red Chassis Brightest) 


PADIUCT 11 GREAT FOR SMALLER 

UADinCl II CLOCK KITS. (Ideal for 

HIGH ( Kit #B50 or #850-4 above) 

4V a -WIDE Lp** All Plexiglas Red Chassis, 
DEEP White Case* 

Red Chassis Serves As Bezel To tG Qli A4 

1 1 k rtase Cont rast of L ED Displays * 4 * 3 J c “■ 


CT-7001 — CLOCK-CAL-I.C. 

MM5314 — CLOCK I.C. __ 

MM53I6 — ALARM CLOCK I.C. 
MM5239 — 5*7 Dot Char Gen* 
MM5369 — Xtal TB l.C, 
MM5375AB — ALARM CLOCK l.C 


SEE THE WORKS” CLOCK KIT 

CLEAR PLEXIGLAS STAND 


jj>12/$1 100/S7.50 

Fairchild Super Digit 
_ FND-359 

31 A 4" Char. Ht- 
H1W 7 segment LED 

R*. RED Com. Cath. 

E§ Direct pin 

7 . replacement for 

popular FND-70. 

95/ ea, 10/58.50 


6 Jumbo .4" onus 
12 or 24 hr. lime 
3 set switches (back) 

P[ug-transformer and 
all pans included. 

Pre cul St drilled 
Plexiglas 

Size: 6*H ( 4i£"W, 3"D 

A Super Looking Clock! 

KIT #850-4CP 


IN914 25/$ 1.00 

IN4148 25/$1.00 

IN4005 12/$1.00 

25 AMP FULL WAVE 
BRIDGE 100 PIV 

sM $1.95 ea. 

^ 3/S5.00 


100/S79.00 
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Yes indeed! 


It's been doing it lor years Trouble is. only big corporations and government communicators 
could afford it Not anymore. 

May we introduce you to Compu/Prop computerized DX predictions 
Now you can have computer print outs of precise times of band openings to your favorite parts 
of the world Plan your operaling for maximum OX Know what hours of the day lhat "rare one' will 
come thru These are just a few ways Compu/Prop can increase your enjoyment of ham radio 
Compu/Prop is a monthly computer print-out to 8 major DX areas of Ihe world. And it's 90% 
accurate The computer program was originally developed over many years by Ihe government 
Office of Telecommunications This multi-million dollar data base is now available to you via 
Compu/Prop 

Mam Electronics is making these monthly computer predictions available on a special 
introductory offer 


You can receive a FREE print-out to any one of eight DX ^ 
areas of the world by simply filling out and mailing the 
coupon below. You will also receive full details on how to 
obtain a subscription to Compu/Prop. 



Start planning your DX NOW! 



campu/pflap 


ELECTRONICS, INC. 7 EDO Division / 225 Ida / Wichita, Ks, 67211 

Yes, 1 would like a FRE E print-out for my area to the point checked below, (checkonly ONE) 

□ Japan □ Central Europe QS.E. Asia □ S. Central Asia 

□ Central S. America □ Australia □ Mid east □ S Africa 


NMflt . 


CALL. 


STREET. 


CfTY. 


STATE 


ZiP- 


ln use, the LM-2 visually displays gate 
inputs rising and faffing, passing pulses 
from circuit to circuit. Flip-flops may 
be seen changing states; decoders and 
encoders can be seen accepting and re¬ 
coding information. 

Further information on the LM-2 can 
be obtained from Continental Special¬ 
ties Corp., 44 Kendall Street, Box 1942, 
New Haven, Connecticut 06509* or by 
using the check-off on page 126, 

hand-held 
ssb transceiver 

The MM-2C is a hand-held, single- 
channel ssb transceiver recently intro¬ 
duced by Northern Radio Company of 
Seattle, Washington, Rated at 5 watts 
peak envelope power, the MM-2C oper¬ 
ates in the 1.6-10 MHz range. It's com¬ 
pletely sofid state and is powered by 
self-contained rechargeable batteries. 
The transceiver can be used with a 
variety of antennas and is protected 
against antenna mismatch. A tempera¬ 
ture-compensated crystal oscillator 
assures optimum frequency stability be¬ 
tween -22 and 122F (-30 and 500. 

The MM 2C transceiver is ideally 
suited for applications requiring port¬ 
able communications capability in areas 
where the range with hand held vhf fm 
equipment is limited by terrain or dense 
foliage. Although the unit is specifically 
designed for longer-range portable com¬ 
munications required by industries such 
as Petroleum, Mining, Geological, and 
Forestry, it is also suitable for amateur 
radio applications. For more informa¬ 
tion contact Northern Radio Company, 
4027 21 Avenue West, Seattle, Washing¬ 
ton 98199, or use check-off on page 
126. 


COMPETITIVELY PRICED! 


all riiomrt-ni n \ i \ mhi i it, \ m mi ami * arranted 

PR (I’M |V Lull! A\ I. KJSl AIjL b t LA WinilN MIL L'SA 
1 OKI H.vOktH AS, Aim 13 00 TOMJVEH POSTACil A HAINOUNti. 


Anuurtu HnnienfL 

Add VH Stiti Tu 




EFC-30G 

JOG MHZ Pmcalcr 

o Built-In 11" 1 vic AQ 11/ supply 

v Su,- 3M" wiJli" hi 4” l 
o BNC input. output connecum 
u Input impftliiikc ■ SO ohm* 
o Output TTl. Fan Pul ol I 

o Scnulivity 1+ mv #* ISO VII/. 
ISOmv 3 WWH 7 


Send Self AddrfHfd Stimpni 
Fjn> rlnpe I- r'i More InJm mu nm 


S32.95 
m -144 H 

2 Meier FM Transmitter 

i> 2 Chimwli. 144-]4H MH2 

u l‘owir {.hilput 2 Willi tvnn.il, 1 wj|| 
nun IISVDC 

ii 50 olmi nutpul ilu[Hrdjn l e 

P Njutow bind I M t 5 KM/ 

Riuqprd hilamred r mllkf 
trinnilnr 

ti SiujII m it I 7 H“ W JV I 


$39.95 
LA-144 

30 Wail 2 Meier Power Amplifier 

ft frequency nnjte I44-I4HMHZ 
o Mixnnuin Kl output power .30 watt* 

O Minimum A[ mpuf powcf *> wjIIj 
ii Snpply voltj]v I] (i VIK' 
o SmiUI we 1 7/8 * » i 5VS H ' h a 3* m L 

o V'jrlujJk hiirn-uul priiul IuIiiIlciI 
t miller oulput tftjuutor 
o l ull) (Dm|iilitilr with Ihe rPC-144-B 
o 50 ohm input A dulpui tmpedintc 

ii SnlJ .is j hilly LcfEfll ft S&citllik'd 

CITCUl! hdiiij leu ewe. conneclor* 
ind hr a I link 


Llpnxon 

fel l C TRaMit PRtrrtlTY Pl UINSU1 IAJS IS 
J907 W Cimpltcll Plnxrm. Aiurorid 8501 5 


short circuit 

Much to our embarrassment, the 
so-ealfed NASA speech filter which 
appeared in circuits and techniques in 
the June issue did not originate from 
NASA, but from a jokester who pub¬ 
lished the circuit in a French amateur 
radio magazine in April, 1971, The only 
due to the spoof, which we didn't 
catch, was the name of the NASA 
engineer who supposedly developed the 
circuit - Schertz - which is German for 
joke. The only thing the circuit does is 
provide a very large insertion loss. 
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IN PERFORMANCE 

The word is getting around. There is 
simply no better processor available for 
general purpose computer work than 
the Motorola MC6800. This memory 
oriented processor is easier to program 
and makes possible more efficient, 
shorter and faster running programs 
than the old fashioned bus oriented 
processors. Have you been convinced 
that machine language, or assembler 
programs are only for the experts? 
Well not with a modern 6800 based 
computer. Anyone can learn very 
quickly with this simple straight¬ 
forward hexidecimal notation pro¬ 
cessor. When you add to these ad¬ 
vantages the unique programmable in¬ 
terfaces and the Mikbug® ROM you 
truly have a ''benchmark" system. 

Mikbug® eliminates the tedious and 
time consuming job of loading the 
bootstrap program from the switch 
console each time the computer is turn¬ 
ed "On". With Mikbug® this is auto¬ 
matic and you simply don't have 
switches and status lights. It has been 
said (not by us) that a switch console is 
essential for "hardware development," 
(perhaps they meant "hardware de¬ 
bugging"). Anyway the SwTPC 6800 
system has no need for either. This is a 
fully developed, reliable system with 
no strange habits. All boards have full 
buffering for solid noise immune oper¬ 
ation. One crystal type clock oscillator 
drives everything, processor interfaces 
and all;so there are no adjustments and 
no problems. 

FOR VALUE 

The SwTPC 6800 in its basic form 
comes complete with everything you 
will need to operate the computer ex¬ 
cept an 1/0 device. This may be either 
a teletype of some kind, or a video 


terminal. You get a heavy duty an- 
nodized aluminum case, a 70 Amp 
power supply large enough to power a 
fully expanded system, a mother board 
with seven memory/processor slots and 
eight interface slots, a 2,048 word sta¬ 
tic memory and a serial control inter¬ 
face. This kit is now only $395.00. It 
was introduced at $450.00, but when 
processor prices went down we reduced 
the price of the kit accordingly. 

As an owner of our 6800 computer 
you will get copies of our newsletter 
with helpful information and software 
listings. We have a library of software 
including all the common computer 
games and our fantastic BASIC. This 
is available to you for the cost of copy¬ 
ing, you don't have to buy anything to 
get this material. 

What more could you want? Pay a visit 
to our nearest dealer and see the 6800, 
plus our new cassette interface, graphics 
terminal and printer. He will be happy 
to demonstrate our system and to sup¬ 
ply you with a 6800 that will fit your 
exact needs. 

M ik bug® is a Motorola Trademark 



Computer System 

with serial interface and 2,048 words 
of memory.$395.00 


Southwest Technical Products Corp. 
219 W. Rhapsody 
San Antonio, Texas 78216 


The Computer Store, 820 Broadway, 

Santa Monica, Calif. 90401, (213) 451-0713 

Cyberdux, Microcomputer Applications, 
1210 Santa Fe Dr., Encinitas, Calif. 92024 
(714) 279-4189 

The Micro Store, 634 South Central 
Expressway, Richardson, Texas 75080 
(214) 231-4088 

ELS Systems, 2209 N. Taylor Rd., 

Cleveland Heights, Ohio 44112 
(216) 249-7820 

Microcomputer systems Inc., 

144 S. Dale Mabry Ave., Tampa, Florida 
33609, (813) 879-4301 

William Electronics Supply, 1863 Wood- 
bridge Ave., Edison, N.J. 08817 
(201) 985-3700 

Computer Mart of New York, Inc. 

314 Fifth, New York, N.Y. 10001 
(212) 279-1048 

The Byte Shop Computer Store# l, 

1063 El Camino Real, Mountain View, 

Calif. 94040, (415) 969-5464 

The Byte Shop Computer Store #2, 

3400 El Camino Real, Santa Clara, Calif. 
95051, (408) 249-4221 

A-VID Electronics Co., 1655 E. 28th Street, 
Long Beach, Calif. 90806 (213) 426-5526 

Computer Warehouse Store, 584 Common- 
worth Ave., Boston, Massaschusetts 02215 
(617) 261-1100 

The Computer Workshop, Inc., 11308 
Hounds Way, Rockville, Ind. 20852 
(301) 468-0455 

The Computer Store, inc., 120 Cambridge 
Street, Burlington, Mass. 01803 
(617) 272-8770 

Marsh Data Systems, 5405 B. Southern 
Comfort Blvd., Tampa, Florida 33614 
(813) 886-9890 

Midwest Enterprises Inc., 815 Standish Ave., 
Westfield, New Jersey 07090 
(212) 432-2066 

The Milwaukee Computer Store, 6916 W. 
North Ave., Milwaukee, Wl 53213 
(414) 259-9140 

Control Concepts, P.O. Box 272, 

Needham Heights, Mass. 02194 

American Microprocessors, Equipment & 
Supply Corp. at Chicagoland Airport, P.O. 
Box 515, Prairie View, Illinois 60069 
(312) 634-0076 

The Computer Room Inc., 3938 Beau D'Rue 
Dr., Eagan, Minn. 55122, (612) 452-2567 

Computerware, 830 First St., Encinitas, 
Calif. 92024 (714) 436-9129 

Atlanta Computer Mart, 5091 B Buford 
Highway, Atlanta, Ga. 30340 
(404) 321-4390 


More Details? CHECK-OFF Page 126 
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22®tH Babylon Tnpk .. Momek. NY 11S&G 
15161 378 a^ 


SWAN METERS HELP YOU 


ALOEICO SEMI CONDUCTOR SUPERMARKET 


lEDi 

H#<t« Longw Shorl l*nb f FimiTlIH'rftn'iTtl fciiiFnii —rrprsiH i at™ st oo 

JumbvOraiigp. Green Clear Red or Grwrn 5 fm SI 00 

209 Srrtfi Green, Orange, VaJIgw pr fled & for SI 00 

R L2 or M r.ro Rrrf .. ...... —-■■■h ubi i umh 11 mf wwf wwrt 9 For $1 00 


ZENERS 

iNMetc 1M7&9 400M*** 25 1N47HtO 1W764 1 * 35 

IOjucm let) rerwr dnjdei unmarked tmnil »t B H<W i mli»IH»b \98 


rcioea 

..... % 6S 

nil 





...... 90 

7400 

20 

7475 

.... 8D 


99 

7401 

70 

7490 

BO 

MFF 10? F F T 

45 

7403 

20 

749? 

BO 

?N3904ch 7N3RM 

TO,. 09 

7404 

25 

74121 

60 

JNMIKiitr 3Nfj108 

..40 

7405 

25 

. 4>l 

74123 

1.10 

FTD601 FET .. ..99 

7406 

...45 

74162 

1 25 

40G73 RCA FET 

SI 5b 

7407 

45 

74(05 

200 

741 or 7M 14 Pm DIP 

75 

7411 

■■m -30 

74106 

_1,7b 

555 7irrwr,,. 

i - - - p r ► - - - ■ Tw 1 


74177 1 36 

SSfi trunl 5551 

£1 75 

7430 

20 

74181 

.390 

700 Van 2 b Amp fin by. $1 00 

743 7 50 

7419? 

...1 50 

TN9S4 1N4M8 

10 for 00 

744? 

.1.10 

74 103 1 46 

1N34 1N80 lbH>* 

ID lor 99 

Wt h 

aiHwf 




fVe quo tv wr wr *nf( it my {jumUTV At! itrrrtf pottfwd J1 00 
min order $rryd i tamp for tmtalof fi > ■£ *tM Ur. 


Hf DEVICES 

2N3375 3W400MH* 5 50 

7N3060 IW 400 MHr 99 

/W5SS9 3W 175MHf 4 75 

? N 5590 1OW 3 ?& M Hi 7 80 
7M559I 25* 1?5MHf >0 95 


2N808Q4W IJSMHi 5 40 

2N00BI 15W 175 MHi 8 45 

2M6082 J5W 175MHi 10 95 

2N60O9 3UW 175 MHi 12 30 

2N60&4 40W >75 WHf 1$ 30 


HEAVY DUTY RECTIFIERS 

200 VoJi 100 A.np 008 


200 Vofl 250 Amp 009 .... . 

400 Vflll 2 Amp & Hi eon Rtciitar HCA 
1000 Volt 2 Amp Silicon Rf«til«t RCA 
10,000 Volt 5iF»mn ftectilrei Em, 55 m A 


t o Ml 

rii'i ■ ■ i ai ■■■1) |i ■ ■ ■ ’ mHUP 

15 for 99 

....... 10 for 99 

•> '.p . 

-■»- ..in........ c. ay 


AL0ELCD KITS 

Digital Clock Km Hour*, Minuttf flr Secoodt luge h*ii i ncm LEO 
readout! £ljpt*iJ lime intfrutOf 12 htHii loimii uy»Tti 24 hour 
alarm Snoot * l#aturt k AM PM Thd-ciTor, Powt' Supply puw*' liil 
ore rndncaioi Compile *jifi wood grim cakxnci S3 3 96 


LOGIC PROBE KIT LED INDICATORS 


S1495 


LEVEL 


AOJ 


FS 


. i 


• urnci 


iPneri FQBQceanwse CA i 


GET IT ALL ON 


• a ruv** /i; „7y , r , i m # 

' V J ,V? • ,■•■'■ Y-fl 

- .a, — -- ■ - , 


CAL 


SWR-3 SWR Meter. Why bother 
with big, bulky meters when this 
one does the job just as well? 
Measures 1:1 to 3:1 SWR from 1.7 
MHz to 55 MHz with all the ac¬ 
curacy you need..510.95 


FS-1 Field Strength Meter, Get field 
strength readings just about any¬ 
where with thisflt-anywhere meter 
Telescoping antenna, level adjust 
knob, 1.5 Mhz to 200 MHz, 0-10 rela¬ 
tive scale meter..59.95 


SlV/liVe 

ELECTRONICS 

A subsidiary o* Cubic Corporation 


SOS Airport Road Oceanside CA 92 osa 
17141757 7575 


n«» 

iNTe* 


tLlCTflOAMCl 

SWR-3 


1MTR 


FWD 


the air and going in the right direction. Both 
are pocket sized with easy-on-the- pocket 
prices, use your Swan credit card. Applica¬ 
tions at your dealer or write to us. 


* 27 . . - . - f ,i 


Keep things in tune for a song. 


Our SWR-3 SWR meter and FS-1 field strength 
meter help you make sure you ve got it all on 




TIMEOUT TIMER 

Adjust5 10 sec. to 3 
min. 2 Hi. pulsed dc 
output. 

Mode! TG 970 
(7.95 assembled, 

U 50 kit, ppd. 


lDDOHi TONE 

IC oscillator Nr use 
with TG-9T0. Drives 
your speaker. 

Model TG-3 
$4.50 assembled, 

$4 00 kti f ppd. 


PAD INTERFACE 

Use with WX, etc. 

Touchier* pads. Car¬ 
rier hold delay with 
indicator; LED pilot; 

variable pad gain, hold .. , L I 

delay and pad-mic Iso- uf Ajf 

la lion. Zener regulated. jlrV LJl If 

Sinks 300 ma. * 

Model TT-980 * Ty^ 

$21.95 assembled, 

$19 95 luL, ppd. ^_ * I 

Use with NC dry con- 

tacts iwhi/blu & whi TT-9B0 A TT-979 
leads*. 

Model TT-979 
$20.50 assembled, 

$1850 kit. ppd 
Use with NO dry ton- 
tacts twhi/grn A vie/ 
blu leadsL 

__ BURGLAR ALARM 

— Auto or home, armed 

from inside. Warning 
■ Wr gt^B tone on re-entry. Trig- 

gered SCR ouipuL. Gim- 

Model SG-97I 

S19 2 2 5 5 kil^ppd 1 ' ' 

Send check or money order. Dealer in- 


TT-980 A TT-979 


quirles invited- 


TIMEKIT 

0?pt, H, Son 22277, Beach wood, Ohio 44122 
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at home and on the road 



5/8 Wave 


Vertical Ground Plane 


Model DI-2A 


Power Rating: 1 KW AM/CW, 

2 KW P.E.P. SSB, input 

to final amplifier. 

Gain: 3.4 db. compared to 
Va wave ground plane. 

Frequency Range: adjustable from 
144to 148 MHz., with custom 
features for 150 to 170 MHz. 

VSWR: 1.5/1 or better at 
resonance. 

Vertical Element: Plastic 
coated aluminum to reduce 
static noise caused by 
electrically charged rain. 

Radial Elements: four heavy-duty 
aluminum rods 3/16 inch OD. 
Assembled Height: 4 feet, 2 inches, 
weighing only 2 pounds. 

All stainless steel mounting _ 
hardware. f 


1 
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Mobile Vertical 


Model MM—144 


Power Rating: 250 watts AM/CW, 
500 watts P.E.P. SSB, input to 
final amplifier. 

Gain: 3.4 db. compared to 
Va wavelength. 

Frequency Range: 144 to 148 MHz. 
Adjustable tuning for exact 
frequency of your choice. 

VSWR: 1.5/1 or better 


at resonance. 


Whip Material: tapered, 46 inch, 
17-7PH stainless steel. 

Will bend 180°and return without 
setting. 

Matching System: series-resonanct, 
shunt-feed system. 

Assembled Height: 4 feet, 5 inches 
with base mount and shock spring. 




4610 N. Lindbergh Blvd. Bridgeton, Missouri 63044 
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COSHOCTON. OHIO 438!2 


614-822- 2168 


BOX 715 


September 1976 


PRACTICE DRIVING SAFETY 
& OPERATING EFFICIENCY 

WITH A PATENTED MAGNETIC 

SAFETY MIKE 


Radio 
Amateurs 
Reference 
Library 
of Maps 
and Atlas 


WORLD PREFIX MAP Full color, 40“ ■: 28*. 
shows prefixes on each country DX zones, 

time /ones, cities, cross referenced tables 

$1*25 


RADIO AMATEURS GREAT CfRCLE CHART OF 
THE WORLD — from ihe center of the United 

Stale*! Full color. 30" * 25" > listing Great Cir¬ 
cle bearings in degrees for vi* major US. cities; 
Boston, Washington, D C.. Miami, Seattle. San 
Francisco A Los Angeles $1,25 


RADIO AMATEURS MAP OF NORTH AMERICAS 

fuli colop. 30" jr 25" — includes Central Amer¬ 
ica and the Caribbean to the equator. Showing 
call areas, /one boundaries, prefixes and time 
zones, FCC frequency chad, plus useful mforma 
tion on each of the 50 United States and other 
Countries $1.25 


WORLD ATLAS — Only atlas compiled for radio 
amateurs Packed with world-wide information 
— includes 11 maps, to 4 colors wdh /One 
boundaries and country prefixes on each map, 
Abo includes o polar profeebon map of the 
world plus a map of the Antarctica — a com¬ 
plete set of maps of the world 20 pages Size 

«VT * 12" $2.50 


Complete reference library of maps — set of 4 
as listed ahove $3.75 


See your favorite deafer or order direct. 

Mail orders please include 7!»r per order 
lor postage end handling. 

RADIO AMATEUR III 1 


wt/n rot 
mi 

BtOCHtM! 


lib 


Dept, E 925 Sherwood Drive 

Lake Blolf. Ill €0044 


CLOSE OUT SPECIAL 


• REFERENCE DATA FOR RADIO ENGINEERS 


More Details? CHECK-OFF Page 126 


$39 95 NET 

AT YOUR DISTRIBUTOR 
or P. P. From Factory* 
Ohio Residents Add Sales Tax. 


Plasticized stainless steel headgear and aluminum 
construction. Wt. under 3 oz* Three-way adjustable 
mike support* Immune to heat, shock and vibration. 
Built for rough usage. 11 A natural for Mobile & 
SSB'\ -53 db to Hi-imp* -73 db to Low-imp, 
Response 300 to 3,000 cps* w/matching unit 

installed inline* CM-*. *.Net $39.95 

CMS same as above with inline slide switch for 

transmitter control *..* * *..Net $42.95 

With single attached earphone ad $12.50. 

When ordering specify Hi or Low impedance. I^ess 
mike plug* Write for literature. 


We have just purchased the complete inven¬ 
tory of the recently superseded 5th edition of 
REFERENCE DATA FOR RADIO ENGINEERS. 
Here is a unique opportunity to own copies of 
this outstanding reference book at a very 
attractive price. 


ORDER BY PHONE 800-258-5353 


HAM RADIO 

GREENVILLE, NH 03048 


A must for any serious amateur. 

In 45 chapters it cowers not only 
every area of basic radio theory, 
but also goes into such modern 
areas as micro-miniature elec¬ 
tronics and space communica* 
tions. Probably the most com* 
plete reference of this type. Sales 
of over 350,000 testify to its wide 
acceptance. 1,196 pages* hard¬ 
bound, 

*23.00 


Order 


2G67B Now Only $14.95 


ANNOUNCING SCS’s NEW HF-10-100L 


for use with 


HF-10-100L AMPLIFIER 


HF-10 IDOL 

SPECIAL 
BICENTENNIAL 
OFFER $177.60 

valid TMflGUtrt *,M-7b 
■ fCfi DIRECT ORDERS o'dY, 


Frequency Range 3-30 MHz 

Input Power 10 W Mom,, 5-2Q W PEP range 

Output Power 100 W Mom.. ± Vz dB across band, 20O-25OW PEP output 

Input Impedance SO U hom, adjustable to match exciter range under 2:1 across band 
Output Impedance 50 U nom* up to 3:1 VSWR acceptable with little degradation 
Current Drain 16 A nom* 20 A supply recommended at 13-6 VDC 

Power Supply 13.6 VDC recommended for best results, 11-14 VDC acceptable 

positive or negative ground 

Pre-amp 18 dB nom gain across entire HF band, 15 dB typ at 50 MHz, 

3-4 dB NF 

Size 19.1 x 16.5 x 8.9 cm wt 1 Vs Kg 

The high level of quality of workmanship and performance will make the HF-1O-100L 
very popular In short order. Now being used by West Coast Amateurs. Includes built-in 
low pass filter which cuts off at 35 MHz, User to supply additional low pass filters for 
bands below 15 meters. Class AB operation insures proper linearity and min. distortion. 


HF-10-100L 


$219.95 


Other model* also available for HF — UHF 


see your favorite dealer or order direct from: [^p*pb 

SCS SPECIALTY COMMUNICATIONS SYSTEMS, INC. 

8160 Miramar Rd., San Diego, CA 92126 * Louis N. Anciaux* WB6NMT, (714) 2716310 
























KLM big, broad, super- ^ 

performance line of beam antennas ^ 

with the same 'take charge' 1 Big Stick 

leverage from forty meters to seventy cent!- — 

meters! Covers the whole band/ Cleaner patterns and 

lower VSWR are attributable to sophisticated designs _ 

featuring multiple driven elements, optimized between- ~ 

element spacings and KLMs custom insulators. 

Every KLM antenna *** HF through UHF,., is a carefully crafted product, 
engineered for maximum mechanical strength consistent with low weight... 
is corrosive* resistive with stainless steel hardware and 6063-T832 aluminum 
uses high strength, low-loss insulation materials and castings. 

Don't be second best in HF or VHF contests, Oscar, ^ \ 

Moon bounce, tropo *.. penetrate the v 

pileups with KLM antennas! v ' 


KLM ^ 

2 METER ANTENNAS 

The antennas in this series win 
beat all comers! Individually, these 
antennas are doing a tremendous 
job where high gain, F/B ratio and 
low VSWR are important,. Jn VHF 
DX contests for example. Many are 
stacking them for moon bounce 
and tropo work using available KLM 
baluns and couplers. Included in 
the series are antennas with 7, 8, 

9, 11, 12, 14 and 16 eiemenis. all 
providing broad coverage. 143.5 
to 140.5 MHz (without tuning) plus 
exceptionally high gain. 

Atypical antenna: (KLMl *4 -1 48-14) 
Elements: 14 

Gain; 1 4 2db (dipole reference) 

B*un width; ifi degrees @ 3dbpls 
Boom; 20 & (5283mm) Wgt,; 9 lbs (4 KG I 


KLM Model 432-16 LB covers 
430 434 MHz only 


KLM 70 
X CENTIMETER 
ANTENNAS 

The fine series of UHF antennas 
consists of 6,14 and 27 element 
high gam, broad coverage 
antennas (6 and 14 element lypas 
are rear mountable) All antennae 
(except the 432-16-LB) cover 420- 
450 MHz without need fortuning. 
Those are ideal, maximum gain 
antennas for point-to-point or 
repeater control applications. 

An available long boom 12' model), 
optimized at 432 12MHz, is par¬ 
ticularly desirable tor E ME and 
DX communications. Eight of these 
beams, using KLM high efficiency 
couplers are comparable to a t28 
element, extended, expanded 
col linear array 

A typical antonna: (KLM-420-470-14) 

Element*: 14 
G*ln; 1 t.Gdb (dipole reference) 
Beam width: 18 degrees @ 3db pis 
Diameters: Boom: f (26 4mm) 
Elements 4VD (9 5mm| 


KLM /HI 

20 METER 

MONOBANDER E 

Do you operate both phone and CW and so are forced to 
compromise with higher VSWH on one or the other mode? 
Not with this KLM 20 meter monobender! Multiple driven 
elements and other KLM design exclusives, give broad¬ 
band action, low VSWR over 13 9 to 14.4MHz. F/8 (and 
sides) ratio is excellent, gain is exceptionally high 
(9 75 dipole reference). Impedance is 200 ohms balanced 
(matched w/KLM's 4:1 4KW p.e.p. balun (opi ion ally 
available). Assembly is simple and fast 

Other KLM beams for 40,15 and 10 meters feature dual 
driven eiements for high gain, F/B ratio and tow VSWR 
over both phone and CW band sections. Also, a 7 element 
log periodic w/26 r turning radius, 30' boom {3" 76 mm) 

D that glvaa continuous coverage, 10-30 MHz I 
Makes an excellent NO TRAP, 20-15-10 meter beam wilh 
gains equivalent to long boom, 3 element Yagi. Matches 
50 ohm line w/4KW p e p. balun (supplied). 

5 full size elements: Boom: 42^ . 3* (76mm)0. 

Turning radius: 28 Wgt: 65 lbs (29 4KG) 


NEW 

AZIMUTH 

ROTATOR 

Hod* I KR-4O0 


Ideal tor most HF tribanders and VHF arrays 
Medium duty w !electrical brake limit switches. 

1 minute 380 degrees Rugged weatherproof 
Attractive direction indicator 


NEW ELEVATION ROTATOR 

Model KR-5O0 

fsfti 149.95 


At your dealers. Write for descriptive catalog 


iXJLsl rl electronics 

17025 Laurel Road, Morgan Hill CA 95037 (408) 226-1780, (408) 779-7363 


Use tor OSCAR 6-7, Moonbounce. etc Medium 
duty w .electric at brake Timh switches, 
t mto./ 18Q degrees. Rugged weattwprool 
Attfactive d i r act ic n i nd i ca lor 
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ANTENNA BALUN KIT 


ONE KILOWATT - STILL S5.00 
'Z' ratios 1:1 or 4:1 


Postage; USA, Canada and Mexico — SO Cents 


Also use as Transformer 
to match other *Z‘ ratios 
Will match Mobile Verticals 

Ask for free 'Data-Flyer' 
on Ferromagnetic Materials 


12033 OTStGO STREET, NORTH HOUYWOOO- GAUf. 91607 


NEW Technical Approach 

VOMAX SB P-3 Split Band Processor 

SPEECH PROCESSOR 46 [ T T ' I 

FEATURES: p' ' 

Z 

• Low Distortion 

{typically 5%) gss- 

• SSB Compatible 520 - 

• Integrated Circuits 5 tB I 

• Speech Enhancement | 10 4&J; , 

• Adaptive Filtering 1 ( _ 

Technique SHP1 rvp,CAL ' 

• Impervious to RF a » «> 3[K)rTiV 

Feedback ^ IKE ,WPLJTUVEL 

• Automated Level Control At optimum citing lmh 

• Visual Level Indicators 

• Optimized Speech Band Width 

• Mobile or Base Station Installation 

• Dynamic Range 60-dB (virtually overload proof) 

• One Year Warranty-Money Back Guarantee 


a 20 

y 

i!, 

o 

S 

tc 10 


SfiP 3 TYPICAL 


MIKE INPUT It Vt L 

HARMONIC DISTORTION 
At Optimum Clipping Lcvuls 


3O0mV 


MlkIk in U S A with Computer -Grade Boards and Components 


$179.50 


MAXIMILIAN ASSOCIATES 

BOX 223 

SWAMPSCOIT, MA 01907 


GEM-QUAD FIBRE-GLASS 

ANTENNA FOR 10, 15, and 20 METERS 


Two Elements $129.00 
Extra Elements $90.00 

Price is F*O.B* Transcona 

INCLUDES U.S. Customs 
Duty 

M , KIT COMPLETE WITH 
♦SPIDER 
♦ARMS 
♦WIRE 

♦BALUN KIT 
♦BOOM WHERE 
NEEDED 

WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

But/ fu?o elements tiotu — a third and 
fourth may he added later with little 
effort , 

Enjoy up to 8 dh forward gain on DX, 
with a 25 db back to front ratio and 
excellent side discrimination. 

Get a maximum structural strength 
with low weight, using our “Tridetie' 
arms , 

GEM QUAD PRODUCTS 

Box 53 

Transcona, Manitoba 
Canada R2C 2Z5 
Tel; (204) 866 3338 


border 


now 


IN MI n i "t JMDOCTOH 
IfcJ HCYV 


and save 


f(JAM DM L ICTNir. 450 


I'OLV JA! hi 1 «C 


SOUD AIOMINU** 
out* u shield %t» 


_ 

(*aC( U4 *** 

7&e are ready to deroe you*- 

WIRE CONCEPTS INC. 

20t-227-t75! 


Wiftt Peopie 


198 Passaic Ave., 
Fairfield, NJ ( 07006 


FOR AMATEUR USE 

50 OHM JACKETED HAROLINEi 

• very low loss per 100 ft. 

• improved receiver sensitivity 

.45 DB to 50 MHZ 
C. .90 DB to 146 MHZ 

1 .90 DB to 450 MHZ 
5/ 4.20 DB to 1296 MHZ 

• longer fife 

SALE 45d per foot 


2 METER CRYSTALS 
IN STOCK 

FOK THESE RADIOS ON 
STANDARD ARRL REPEATER 
FREQUENCIES 

Drake TR 22 
Kenwood TR-2200 
Genave 

Icom/VHF Eng. 

Ken/Wilson 

Regency HR-2A/HR212/ 
Regency HR-2B 
S.B.E. 

Standard 146/826 
Standard Horizon 
Clegg HT-146 
Temp FMH 
Lafayette HA-146 
Midland 13-505 
Heathkit HW-2021 
Heathkit HW-202 

Sen d for free fre q uert cy Dept. 
list and order blank to: 30776 


29 Independence Awe. Quincy, MA 02169 
Phone 16171 471-6427 
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IF YOU ARE ON 144, 220 OR 432 AND 
HAVE WORKED A REPEATER... 


It was probably this one. 



The RPT 144B, RPT 220B and RPT 432 are self-contained — all solid 
state machines. Conservatively rated, high quality components, assures 
EXCELLENT RELIABILITY, Careful consideration has been given to 
both interfacing and control flexibility. 


RPT 144B or RPT 2206 Kit...$465.96 

KPT 432B Kit .515.95 

KPT 144B or RPT 2206 factory wired and tested ..695.95 

RPT 432B factory wired and tested tfimtEM + + ■ + ■ tv* 4 t * * *>■# **#*■ » * *■*■■ ■«'**■* A * i'A-p * * ■ *# #■*•■ 5 

RPT SOB soon to be announced.,..-.....N.A. 

RPT 28B soon to be announced.*.......*... ■— N*A. 


WORK ALL REPEATERS WITH 
OUR NEW SYNTHESIZER II 



The Synthesizer II is a two meter frequency synthesizer 
Frequency is adjustable in 5 KHz steps from 140.00 MHz to 149.995 MHz with 
its digital readout thumb wheel switching. Transmit offsets are digitally 
programmed on a diode matrix, and can range from 10 KHz to 10 MHz. No 
additional components are necessary! 

Kit , ,.. , . . , ,$169,95 Wired and tested , * * * . ,$239.95 

Export prices siightfy higher . 


Available at these 
dealers: 

A-B-C Communications 
Seattle, WA 98155 
a-b'C Communications 
Everett, WA 
Alpha Electronic Labs 

Columbia. Missouri 65201 
Amaleui Electronic Supply 
Milwaukee, Wise, 532 1G 
Amateur Wholesale Elect ionics 
Miami, FL 33156 
Amateur Wholesale Electronics 
Ashland, kY 4 1101 
Ayre's Lid, 

St. John's. New found land 
Barry Electronics Corp. 

New York, NY 10012 
Frank L, Beier Radio, inc. 

New Orleans. LA 701 IB 
Burghatdl Amateur Center, Inc. 

Watertown, SD 57201 
C & A Electronic Enterprises 
Caison, CA 00745 
CDS Electronics & Hobbies Uni id. 

E merado, ND 5B228 
CFP Enterprises 

Horse heads, NY 14B45 
Communications Electronics 
F ond du Lac, Wl 54935 
Communication Specialties Co. 

Aurora, CO 8QQ12 
Communication Systems 
Bourbon, IN 46504 
Communication Unlimited 
Whitmore Lake, Ml 48139 
COSYSCO, tnc. 

Sodus, NY 14551 (Export only) 
Harry G. Crofts 

Northvllle, Midi. 48167 
Del mar Electronics, Inc. 

West Babylon, L.l. ( NY 11704 
Derrick Electronics, Inc. 

Broken Arrow, UK 74012 
Edison Electronics, Inc. 

Santurce, P.R. 

Electronic Enterprises 
Bio Linda, CA 95673 
GFL Electronics Co. 

Pickering, Ontario Canada 
Klaus Radio, Inc. 

Peona, 1V_ 61614 
Loftier Electronics 

Ogdensburg, NY 13669 
Radio Communications Co. H Inc, 
Roanoke, VA 24 106 ■ 

Radio Store, tnc, 

Oklahoma City, OK 73100 
Radio Supply & Engineering Co., Inc, 
Detroit, Mich. 48200 
SON Electric 

Fresno, CA 93727 
Soundcorn fVHF-UHF Outlet) 

Akron, OH 44314 
Spectronics, tnc. 

Oak Park, IL 60304 
W. Spindler Electronic Service 
Romo, NY 13440 
Teco Electronics 

Garland. TX 75040 
Tele-Corn Electronics 
San Jose, CA 95100 
Tufts Radio Electronics 
Medford, Mass. 02155 
Vegas Radio 

Las Vegas, NV 89 106 
VHF Communications 
Jamestown, NY 14701 
Vickers Electronics 
Durham, NC 27702 
Westcom 

San Marcos. CA 92069 
West Indies Sales Co.. Ltd. 

Miami, FL 33166 



hf engineering 

fVWStON Of BttOWNiAN UtCJ ftOHtCS COftF 

120 WATER S! • P.O eox 1921 
BINGHAMTON, N Y 11907 * 607 7214574 
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Poly Pak’/ exclusive 


\vq. S hip. 
Wt. 6 o/ s. 



H 


* Uj _'JAi' 


100’S OF BARRELS PURCHASED! TEST 'EM YOURSELF N SAVE 1 



■ BARREL KIT #145 
i MINI TRANSFORMER 


: 15 for 
: $i.98 


, Miniature transformer back 
I affain. Asst, outputs, inter- 
I stage and audio. Only J" 
Wt. 2 lbs. 9H3294 


I BARREL KIT #151 

l INCANDESCENT/?-- 


• * / 


S 1$ for 


n 

*4 



For the first time anywhere, Poly Pak 
merchandisers introduce a new way 
in buying the economical way. Raw 
stock from the "barrel”. Remember 
the ‘‘good ole days”? They’re back 
again. The same way merchandisers 


throughout the United States buy r 
from various factories . . . their over¬ 
runs in barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE-TESTERS DO! 


Every hit carries 
a money back 
guar an tee! 


BARREL KIT #1 
SN 7400 DIP IC’S 

75 for $1.98 

Marked 14 and/or with 1 <> 
pin dips. mn> include gates, 
registers. Rip flops, count¬ 
ers. Who knows! GUARAN¬ 
TEED SATISFACTION! 
Cat.N© 9N2415 Untested. 


BARREL KIT #7 
VOLUME CONTROL 
BONANZA! ^ 

si 98 

91i90 100 % good 

Singles, duals, variety of 
values, styles, big ones — 
• mull ones. Cat.No. 9H2421 


BARREL KIT #14 
PRECISION RESISTORS 


BARREL KIT X2 
LINEAR OP AMPS, 
DIPS.. . A 

tin 75 for A 


Un * ^ toft 

tested $1,98 

May include 7 09’s. 71 1 
703’s, 660 series. 666 in¬ 
cludes marked and un¬ 
marked cat-No. 9H2416 _ 


BARREL KIT S 3 
1N4148 914 -C- 5 *' 

SWITCH ING DIODES 


100 for $1.98 

You never saw this before. 
Imagine famous switching 
diodes at these prices! 

Cot.No. 9H 2418 Untested. 


BARREL KIT #4 " ^ 

“4 000" RECTIFIERS 

100 for $1.98 

Untested. 

These are the famous micro 
miniature rectifiers of the 
IN-1000 series. May in¬ 
clude 26 . fin, ion. 200 , 
400. 600. 800 and 1000 
vollere. Cat.No. 9H2417 


iN& 

Si 


BARREL KIT #4 
SUBMINIATURE ®/ 
IF TRANSFORMERS 

100 %igood. 

100 for $1.98 

Amazing, includes 4Kr>kcs, 
osc. antenna, who knows? 
From transistor radio man¬ 
ufacturers. Cat.No. OH 2422 


BARREL KIT #1S 
MOSFET TRANSISTORS 


BARREL KIT #10 
ROMS" REGISTERS 

50 for 4(^. 
$1.98 

Untested 


BARREL KIT #12 
POWER TAB 
TRANSISTORS A 

40 for J 
$1.98 M 


| tfj/j 


BARREL KIT #5 
SCRS, TRIACS. 
QUADRACS 

40 for / 
$1.98 

All the famous plastic pow- 
e - tab type. Raw factory 
stock! All the 10 amp types. 

Cat,No. 9M 2419 Untested. 

BARREL KIT #13 
RESISTOR NETWORKS 


2 rt to 4 0 Pin devices, P NP, plastic 10220 type, 
marked. internal fretorv Assorted 2N numbers, 
numbers.,, to Cat.No. 9M2424 Cat.No.9H 2426 Untested. 


200 for 
$1.98. 


Murked and unmarked Vs, 

V 2 . 2 watts. No. 9H2428 


BARREL KIT #30 
PREFORMED 
RESISTORS » 

250 for $1.98 

We got barrels of Vs and 
\/ 2 " watters for pc use. 
You'll get even amount. 
100: Vs, 100 1 „ " watters. 

Cat. No.OH2608 100% good 


BARREL KIT #40 
PNP HIGH-POWER 
TRANSISTORS 

20 for 
$1.98 

Popular germanium TO-3 
case units, now available 
at ' good ole barrel’ prices. 

Cat.No.9H 2618 100 % good. 


60 for $1.98 

All 4 leaders TO-18 case, 
includes UHF transistors 

too! Cat.No. 9H 2420 


BARREL KIT #31 
METALLIC nrilL 
RESISTORS -^Ur 

100 for $1.98 

Made mostly by Corning,, 
the finest resistor made. , 
Mostly V 2 wattera. 1 % to 
6 % tol. & a barrel of 
Values. Cat. No. 9H2609 


BARREL KIT #17 BARREL KIT #19 

LINEAR A 7400 DIPS DIPPED MYLARS 

«60 for 
$?.98 r $1 - 98 “ 

Marked and unmarked in- finish^Ymagme 

ternat numbers of raw f«c- h 


Untested. * 

By Corning Glass. In 14-, 

pm dip paks Cat.No.9H2421 


BARREL KIT #20 
LONG LEAD DISCS 


^importer se*. ”N»me your 

■ Price”. Hard to find 7-seg. 

■ 5 V readouts. How good, 

■ asst sizes, we don’t know. 

■ Can t test ’em, 9H3208 


■ BARREL KIT #15 5 
■MOLDED CAPACITORS 

? 75 for 
$1.98 

Asst, size voltages, red, 
green, yellow, blue plastic 
cases, axial leads. 

No. 9H 3 311 


■barrel KIT #150 
l V. REGULATORS 

1115 for 
! $1.98 


BARREL KIT #147 
OVER-FLO sa 

FLUORESCENT fi 
NIXIES ■ 


5 for $1.98 W 

Used originally in table top 
calculator*. Brand new, 
Gas discharge type, color: 
Blue. Cat. No.l9H324s 


BARREL KIT #154 
CLOCK CHIPS__ 

$1.98 

We gathered an assortment 
of clock chip, alarm, calen¬ 
dar, beepers, who knows, 
all mixed. At these prices? 

Cat. No. 9H3308 


barrel KIT #15« 
MODULAR SWITCHES 

for 

$ 1 . 9 9*HjfTimi 

Centralab “push-0N” 
switches. TV-makera ex¬ 
cess. Dpdt, 6 pdt, etc. Brand 

be w. Cal. No. 9H31S0 


imrmri 

“push-0N” ■ 


BARREL KIT #141 
‘POP' PLASTIC < 
TRANSISTORS j 


f 


I LM3 09KC TO-3 V.R.’s bar- 
t reled. Bot by the pound, 

I but who want* to ck err? 
Your gain. HOm 9H3330 


25 for $1.98 r 

Calculator maker dumps 

8 w * t * 1 some 

[2N3906’s of 100% mate¬ 
rial. TO-92. Preformed. 

C4*.>a. 9H3343 


60 for 
$1.98 


150 for 
$1.98 


u- j 1 a Fin**t capacitors made. 

Marked and unmarked in- 8hiny rini * h , maKin * facto- 

ternal numbers of raw f.c- . dumping 'em in barrel,,. 

>ory stock. c.t.No.9H 2431 C at.No.9H2597 100 % good. 


BARREL KIT #2 5 ; "v 
METAL CAN 
TRANSISTORS £3pf 

100 for 77/ 
$1.98 Untested. 

Includes TO-5. TO-1. TO- 
Is, etc., assorted 2N num¬ 
bers. unmarked etc. 

Cat.No. 9H 2693 




BARREL KIT #«1 
POLYSTYRENE CAP 


100 for 


1 


Finest caps mn.de. As 3 gam¬ 
ble we bought 10 barrels 
from factory, mixed values;^ 

•ill good. Cat.Na.9H 2729 J 


BARREL KIT #77 
“BROWN” BODY 
TRANSISTORS 


40 for $1.9 


* 


BARREL KIT #44 -, s 
G.E. 3.5 WATT 
AMPLIFIERS yy r r^>~j L 

25 for 

$1.98 UnSf^W^ 

Hobby type, factory ’fall¬ 
outs, we purchased them in 
barrels. These are un- 
known*. Cat.Na. 9 H 2624 


BARREL KIT #«5 
MIXED READOUTS 

15 for to 

$1.98 W 

Factory returns — such 
numbers as MAN'-I's, MA.Y- 
7’s, MAN-H's, 1 L barrels & 
no time to sermrate. 

Cat.No.9H 2733Untested. 


BARREL KIT #81 
SUBMINI RESISTOR 


3^® 


BARREL KIT #32 
TRANSISTORS 
WITH A HOLE IN IT 

50 for $1.98 

Cat.No.9H 2610 Untested. 

Can't name factory but we 
bought barrels of 26 watt- 
ers with mtg. hole in mid¬ 
dle. PNP'S and NPN’S. 


BARREL KITfia 
SIGNAL SILICON 
.DIODES 

200 for $1.98 

Includes many, many types 
of switching, signal silicon 
types, all axial leads. 
Some may be teners. 

Cat.No. 9 H 2628 Untested. 


BARREL KIT #48 
2 WATTERS 

100 for 


Nobody seems to want em: 
So many suppliers don’t 
count, but throw 'em in the 
barrel. It’s a ti'l gold mine 
All marked. Cat.No.t9H 2738 


BARREL KIT #35 ^ 

NEON LAMPS / 

30 for 

$1.98 100% Kood 

Famous NF-2's. All prime, 
but factory made millions 
and barrel’ed 'em. Your ad¬ 
vantage Cat.No'9H 2613 


BARREL KIT #53 
JUMBO RESISTOR PAK 

100-pc.$1.98 


Factory distributor stock 
"auction sale”. Prime, 
marked only, bong leads 

Cat.No 9H 2598 100 % good 


BARREL KIT #34 
GERMANIUM DIODES 

200 for 
$1.98 bs tad 

Famous maker, popular 
item. Never grows old. But 
this is the way the RE¬ 
TESTERS buv ’em f rom the 
factories Cat. No.9H 2614 


BARREL KIT #54 
8 DIGIT READOUTS 


BARREL KIT #37 
1 AMP “BULLETT” 
RECTIFIERS Unteatod. 

100 for 
$1.98 

Famous style, asatd. volt¬ 
ages, silicon, axial includes 
all types of voltages to 

lKV.Cat.No.9H 2816 


BARREL KIT #58 
SLIDE SWITCHES A 


BARREL KIT #24 
PLASTIC ^ 

TRANSISTORS 

100 for W 
$1.98 M 

V Unteated. 

Type T0-92 tTO-trij. all 
manufacturers. variety of 

2N # s. Cat.No 9H 2604 


BARREL KIT #39 
2N3055 HOBBY 
TRANSISTORS 

15 for 
$1.98 100 % good. 

From factory to you. these 
fallouts of the famous ' 
2N;J066, We tave 10 bar¬ 
rels. Cat. NoJSH 2617 





Cat.No.9H.2721 -HIU- 

Assortm metal films, preci¬ 
sions, carbons, metal oxide 
powers, from 3 /e wait to 7 
watts. Color coded 4- 
100% good. Worth $10. 


'BARREL KIT #71 (3 

CAPACITOR SPECIAtll 

T 

Emptied stockrooms into 
barrels of mylara, poly's, 
micas, muldeds. plastics, 
cerami cs, discs, etc. Nifty 

100 % good. Cat.No 9H2738 


7 for 
$1.98 


30 for 
$1.98 



Bargain of a lifetime! All 

we got was 1 barrel - the 

"blisdor digit” types. Multi¬ 
plexed. Cat. No, 9N2722 


BARREL KIT #7 
TRANSISTOR 
ELECTROS 

50 for $1.98 

It "bugs” us why the fac¬ 
tories dump 'em in barrels. 
We don't wish to separate 
wide asst voltages & values 
up to dOO mf.cat. 9H2747 


All shapes, sizes, spst. dpdt, 
momentaries, etc. Tremen¬ 
dous shop pak for 100’s of 
switching projects. 

Cat.No. 9 H 2726 100% good. 


'il 



ARREL KIT #75 
400MW ZENERS 




ISO for 
$1.98 


Factory out of biz! Amazing 
offer: 6. H, 10. 12 to 16V. 
You lest. Hermetically sealed 
.glass pak. Double plug. 

i CaLNo.9H.2740 


- E II- Ifl series: lias hi- 
voltuge, Oarlingt'ins, hi- 
enrrent. npn's. Factory line 
discontinued. Power tabs. 

Cat.No.9H 2742 Untested. 


BARREL KIT #93 
HALF WATTERS^^ 

200 for ^ 

$1.98 Untested. 

Resistor factory tried to 
tool us by mixing 1 iM) 'i 

color-coded resistors in 
barrel. But value is there, 

4 oz. Cat. No. 9H 3046 


BARREL KIT #112 
MICRO MINI LEDS 

40 for 
$1.98 

All the tiny led., axial, up¬ 
right of Monsanto, Lltronix, 
variety of colors. Yield 
6 0 % or batter. 

Cat.No 9H3139 


BARREL KIT #124 
MINI DIP ICS 

75 for $1.98 

Large mfgr dumped 100’s of 
lb« into barrets. Includes 
74 Is, LM-380-8, 703, 667, 
566, 66 8—but who knows? 
Factory to you. All mixed, 
you test. Wt. 1 lb. 

Cat. No. 9H324S 


200 for 
$1.98 




mu 


^ ^ 100 % good. 

PC, upright type, color cod¬ 
ed. l .a watt. Asst values, 
t ame to us in o barrel. 

Cat.No 9H 2746 


BARREL KIT #99 
PHOTO ELECTRIC 
CELLS 

10 for $1.98 

Asst. 0E types, CDS types. 
Mixed by factory. Big job 
for us to separate. J 00 % 
good. Cat.No.9H 3052 


BARREL KIT #115 
MOLEX SOCKETS 

.200 for 'ioocV°"s 

$1.98 

100% good. 

Calculator maker dump! We 
gut a zillion of ’em. Used 
for IC sockets, etc. 

Cat.No.9H 3144 


BARREL KIT #130 
CRYSTALS! 

12 for 2 “’£y 
$1.98 AW 

Large l.S. maker dumped 
freijuericy marked Il/fiU 
crystulM in barrels. Some 
worth $5. Precixion. Manv 
in M me. areas. 9H3250 


BARREL KIT #94 
HQ8BY LEDS 


40 for 
$1.98 


£ 

/Untestei 


BARREL KIT #101 
RESISTOR SPECIAL 


200 for 
$1.98 . 




Includes: Vs. Vs, V2. 1. ?- 
waiters, carbon, 8 oz. 
100% good. 9H30S 


BARREL KIT #1&4 
BUTTONS'N 
FEEOTHRU’S 

100 for $1.98 

1 O 0 % good. 

Truthfully worth a small 
fortune. Wide asst, of but- 
ton-feedthru capst HAMS 
TAKE NOTE! RF. UHF. etc, 
Wt. 1 lb. CaLH4 9H3141 


BARREL KIT #131 

TANTALUM 

ELECTROS 


^Untested 
Wow! A Litronics dump of 
nil kinds of mixed discrete 
LEDS, shapes, colors, good, 
poor, etc. 9H285B 


BARREL KIT #194 ft 
SLIDE VOLUME 
CONTROLS f _ 

10 for $1.98" 

Cat.No#8H3057 

Used in- hi-fi, volume con¬ 
trol maker unloads. Asst, 
values, what a buy. Worth 
$2 sa. We’ve got barrala 
of 100% material. 


BARREL KIT #97 I BARREL KIT #84 

NATIONAL IC BONANZA LITRONICS LED 

100 for ^Ma l- C -°° U J S 
$1.98 siM 

factory dumps inlu barrels. I 
Types 8000, 7400 series, 


10 for 
$1.98 

7 17‘s. 727 


ill 


DTLs, ROMs, registers, cluck pies. etc. .33 to 0.6 
& calc, chips, lincurs, etc. from factory, all n 

Cat.No.9Hl2660 Untested. have fun! No. 9H2B61 


singles, tri- 
tn 0.6. Bot 
all mixed; 

9H2B61 




B 


BARREL KIT #114 
MINISCRS 

50 for $1.98 

UNBELIEVABLE! TO-92 
plastic SCRS in barrels . . , 
rite from factory. Includes 
all voltages up thru 200 
Prv. 9N3135 


BARREL KIT #13 

C-MOS IC’S 



30 for $1.98 

Mixed, marked prime, top 
grade asst, values, volt¬ 
ages. GE, Centrulab. etc. 

Cat. No. 9H329S 


BARREL KIT #143 
79-PC TRANSISTORS 


$1.98 


100 % material, TO-92, 
factory discontinued lines, 
pnp’s mixed with npna, 
2N44G0- 1-2-3-d, Wut do 
you care, it's gud stuff. 
Cat. No. 9H3290 




60 for $1.98 

Deliberately thrown in bar¬ 
rels, so we can’t test ’em! 
The famous CD4000J»eries. 
How good? Who knows? 
Who careaT It’s only 3c ea. 
Cat. No. I9H 3297 


BARREL KIT #144 
RCA PHONO PLUGS 

40 for 

$1.98 ^ 

1,000,000 RCA phono plugs 
for this one. You hl-fl-ers 
know wut they are . . . 
100 % material. Look at 
the price. 9H3293 


BARREL KIT 

MINI VOLUME J2m 

CONTROLS /W 

25 for 
$1.98 ' 

1-Million pcs of 100%, 
60K mini pots, ceramic 
tose, long shaft. Egpt mak¬ 
er unloads. 9H3086 


BARREL KIT fll» - -4 

PRECISION 

RESISTORSJffi^ 

100 % good if***" ** 2 ozs. 

100 for $1.98 

PRF.FOUMED! Designed for 
printed circuit work. V 4 . 

1 '■> w. Marked va'ues, 1 and 
2% values. 9H 3205 


BARREL KIT #134 
CALCULATOR CHIPS 

15 for 


BARREL KIT #101^1 
TO-S PLASTIC jKA 
TRANSISTORS 
Cat.No.9H 3101 

40 for $1.98 ' II 

Includes PNP, NPN, 2N- 
3 638, 2N3641, 2N5000 

series, etc. Untested, but 
guaranteed to a 60 % yields 


i BARREL KIT #126 
UPRIGHT 
ELECTROS 

40 for $1.98. 


BARREL KIT #59 
POWER TRANSISTORS 

40 for 

$1.98 t i 

15 watt Bendix B-600O 
pellet transistors, npn. all 
good, purchased from a 
pretesler, have millions of 

100% good Cat, N 0 J 8 M 2721 


BARREL KIT #74 
1-WATT ZENERS 

100 for 

$1.98 Untested. 

Factory same as 400-mw’s.. 
Ne>. er-lo-see-ngiiin offer. 0, 
K. 10, 12. 15 V. under 

glass. Double plug. 

Cat.No. 9H2741 


RREL #9 
SILVER MICAS 

100 for $1.98 

Cat. No. 9H3018 

For the first time silver 
micas so low In price! 
Axial, red case, variety of 
physical sizes & values. 
Big savings from Uistribu-, 
tor prices. Wt. 1 lb. 


1 BARREL KIT #109 
\ TERMINAL STRIPS 

f 150 for 




IL STRIPS 

•pf 

of terminal strip 
• from 1 contact 
manufacturers 
p is your gain. 

at.No'9H3l34 


W 1 


BARREL KIT #127 
AXIAL ELECTROS 


Wide asst, of values from Truthfully the factories (by 
lrnf to 300mf in mixture mixing ’em in barrels) do 
of voltages. 100% marked all of us a favor. WUT A 
'n good. Why barreled? BUY! Asst, capacities and 


U-got-a-buyl 

Cat. No, 9H3226 


BARREL KIT #134 
KLIP IN DIODES 


L’ 

i 

5 

1 

50 for i 

— 

Tn 

■jtrww Fit- 

rfTffi 

Uan 

ml 

r 

Vs 

[$1.98 

ozs. 

100% good. 


voltages. 

Cat. No. 9H9227 


BARREL KIT #137 
OPTO SPECIAL 

«««■ Untested 


25 for 


Terms; Add postage Rated: net 30 
Phone : Wakefield, Mass, (617) 245-3829 
Retail: 16-18 Del Carmine St., Wakefield. 

MINIMUM ORDER — $6.00 


POLY PAKS D 

.O. BOX 942H LYNNFIELD, MASS. 01940 


u *D.U.’s MAY ~J 

BEPHONRn [ 

Send for FREE 
Fall-Winter 

a CATALOG 


©Pofy Paks Inc.® WakeDeNf, Mas§., U.S.A. 1976 


100 SB September 1976 


More Details? CHECK-OFF Page 126 
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RATES Non-commercial ads IGtf 
per word; commercial ads 400 per word 
both payable in advance. No cash dis¬ 
counts or agency commissions allowed. 

HAMFESTS Sponsored by non¬ 
profit organizations receive one free Flea 
Market ad (subject to our editing). Re¬ 
peat insertions of hamfest ads pay the 
noncommercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should 
be typewritten or clearly printed and 
must include full name and address. We 
reserve the right to reject unsuitable 
copy* Ham Radio can not check each 
advertiser and thus cannot be held re¬ 
sponsible for claims made* Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue. 

DEADLINE 15th of second preced* 
mg month* 

SEND MATERIAL TO: Flea Market. 
Ham Radio. Greenville, N. H* 03048* 


LOOKING FOR USED GEAR? Buyers & Sellars 
radio brokerage has the equipment you want 
at the right prices. Call our Ham Gear Hot' 
line — 617 536-8777 — Monday-Friday, 9*5. 


STOP don't junk that television set* ASE man¬ 
ufactures the world’s most complete line of 
television picture tubes. Over 1700 types., 
Most types immediate delivery. Tubes for Old 
or New TV's, black A white and color. 2 year 
factory warranty. Lowest prices anywhere. 
Allied Sales & Engineering, Inc., Dept- 22* 
Pimento, IN 478G6* Telephone 812-495-6S55. 


ETCHED CIRCUITS glass epoxy, drilled and 
plated, $.25/square inch. Send artwork to 
Ready Circuits* P. O, Box 34* Pinesdala, Mon¬ 
tana 59841. 


VERY in ter-esMngl Next 4 big issues $1. "The 
Ham Trader/' Sycamore* IL 60170, 


FREQUENCY COUNTER BOARDS* Jan. 76 Ham 
Radio includes 500 MHz prescaier circuitry 
and LED board with instructions* $ 15.00, Q5T 
March 76 speech compressor, $10.00. Both 
projects come with parts source listing. Double 
sided glass epoxy, drilled aand plated. CSJ 
Electronics, 5201 Cameron Ct., Lincoln, NE, 
68512. 


RECONDITIONED TEST EQUIPMENT for sale. 
Catalog $.50. Walter* 2697 Nickel, San Pablo. 
Ca. 94806. —— 

R/9 AND RADIO Magazines wanted. I need 
1932-1933 issues of R/9 and RADIO, and 1940s 
issues of RADIO to complete my collection 
Some duplicates available for trade or sale. 
Send SASE for list* Jim Ftsk. W1DTY* Ham 
Radio. Greenville. NH 03048. 


COLLINS R-390A. $350* Excellent operating 
condition. Modified for product detection. With 
service manual. Will ship motor freight collect. 
Joe Svacek. 151, Route 206, Bldg, 13, Apt. 2, 
Flanders* N. J. 07036. (201) 584 4497 after 
6:00 p.m* 


WANTED: Tektronix types P8Q probe, 81 adap¬ 
ter, and 82 piuR-in. State price. Mark Hudson* 
1218 E. 36th St.* Odessa* Tx, 79762, 


CALCULATORS. T. L, H P., Novus. and Corvus. 
Discount prices. Jerry Miel, 3395 S, Higuera, 
j;45. San Luis Obispo, CA 93401 


MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most engines. 
Many other suppression accessories. Litera¬ 
ture* Estes Engineering, 930 Marine Dr.* Port 
Angeles* WA 93862. 


GONSET GC-105 2M. AM* Bailentine 320A AC 
RMS VTVM, Both fb* $50 each FOB. Jerry 
Miel, 3395 S. Higuera #45* San Luis Obispo, 
CA 93401* 


GOVERNMENT SURPLUS Communication 
Equipment, FREE catalog. Colonel Russell* 
9410 Walhampton, Louisville, KY 40222. 


TEKTRONIX 536* $400. Heathfcit HW 7, new 
$110. HG'10 VFQ* $50, 0 12 oscilloscope, $50. 
Zeiss microscope 25X-135GX, $300, WB0KIV, 
Box 6068. Colorado Springs, Colorado 80934. 


HOMEBREWERS: Stamp brings fist of high 
quality components. CPO Surplus, Box 169* 
Braintree, Mass. 02184. 


125-Hi CRYSTAL FILTER for Drake R-4C re¬ 
ceivers, Ideal for OX and contest work, 
$125.00 Sherwood Engineering, Inc,, Dept. G, 
1260 So, Ogden St., Denver, CO 00210. 


SAVE! Bomar FM. xtals $4.00 ppd. Dentron. 
Hustler, CushCraft, W. M. Ny«, Ameco. Used 
gear. Complete catalog - write Ferris Radio* 
308 E. Harry* Hazel Park. Mich. 48030, 


500 MHz PRESCALER +10 or +100 $59,95, 
Free information. CBS Enterprise* P. O. Box 
1356, Cocoa Beach, Fla* 32931. 


FERRITE BEADS: Ferroxcube beads w/specifi- 
cation and application sheet — 10 $1.00 

postpaid. Includes latest catalog. CPO Surplus, 
Box 189* Braintree* Mass, 02184* 


NEW POWERFUL THREE OUTPUT REGULATED 
POWER SUPPLY, PLUS 900 parts worth 
$400.00 fist. Solid state TV recorder electronic 
unit. Schematics, parts cross reference. Free 
brochure. $17.95 plus $3,50 S&H, USA. Master 
Charge, OankAmencard. Satisfaction guaran¬ 
teed. Madison Electronics Company* Incorp- 
orated* Box 369, D77, Madison* Ala. 35758. 


COMPUTER HOBBYISTS! Bargain bunt and 
sell via ON_LJNE. 18 issues/year - $3.75. Free 
sample issue from: ON._LINE, 24695 Sants 
Cruz Hwy,* Los Gatos* CA 95030, 


P* C. TRIMPOTS. 100, 500. Ik. 2.5k, 5k, 10k, 
25k, 50k, 100k, 500k, 1m. Available. 4/J1.00. 
Package, 1 ea. of above $2.50. Add 2bt 
postage* Free catalog, NuOata Electronics, 
104 N. Emerson St,, Mt. Prospect, III, 60056, 


MANUFACTURERS, DISTRIBUTORS, DEALERS! 

The Memphis Hamfest had 3,500 registrations 
last year — even more expected this year! 
Saturday and Sunday* October 2 A 3, at State 
Technical Institute, Interstate 40 at Macon 
Road. Security, motels, restaurants — a great 
location for a great event! Contact Harry 
Simpson W4SCF, Box 27015, Memphis. TN 
38127, Telephone 901 358-5707. 


DESK CONSOLE CABINET for your equipment. 
Build your own. Design drawings and photo 

I raphs* $4,75. Bill Morris. WA5RSC* P. O. Box 
1 L r Lubbock, TX 79408- 


RUBBER STAMP* name/cair/QTH $2.50 ppd. 
(CA residents add tax). LWM Press, Box 
22163, San Diego, CA 92122* 


MOOSIER ELECTRONICS — Your ham head 
quarters in the heart of the Midwest. Factory- 
authorized dealers for Kenwood, Collins* Drake, 
ICOM, Ten-Tec* Regency. Atlas* Tempo* Swan, 
Alpha, Standard* Hy-Gain. Mosley, Antenna 
Specialists, CushCraft, Dentron, CDE, and 
others. For the best deal around on HF or 
VHF gear, see us first or see us last, but see 
us before you buy! Write or call today for our 
low quote end become one of our many happy 
and satisfied customers. Hoosier Electronics, 
P. O. Box 2001, Terre Haute, Indiana 47802, 
<8!2)-238 1456, 


CANADIAN JUMBO SURPLUS and Parts Cata¬ 
logs, Bargains Galore. Send $!, ETCO-HR. Box 
74L Montreal “A" H3c 2V2. 


BUY — SELL — TRADE* Write for tree mailer, 
Give name, address, call letters. Complete 
stock of major brands. New and reconditioned 
equipment. Call for best deals. We buy Col¬ 
lins, Drake, Swan* etc, SSB & FM. Associated 
Radio, 8012 Conner, Overland Park, Ks. 66204. 
913-381-5901, 


PORTA PAK the accessory that makes your 
mobile really portable. $59.95 and $39.95. 
Dealer inquiries invited. P, O. Box 67, Somers, 
Wise. 53171, 


NOT C,B. decals, 1x2 inches* black over 
white, plastic* weatherproof, peal and stick. 
Great for load coils, radios, control heads, etc. 
Stop having your radio gear mistaken for C.B. 
radio, ID for $1.00. with SASE 12 for $1,00. 
100 for $7 00 WA4SGI* Ronald P* Pitts, 2113 
Lester Lane* Birmingham, AL 35226. 


DIRECT CONVERSION RECEIVER KITS for AM 
or CW. Write WB9MBH, 3132 North Lowell 
Avenue, Chicago, Illinois 60641* 



Light, 

permanently 

beautiful 

ALUMINUM 

towers 


THE MOST IMPORTANT 
FEATURE OF 
YOUR ANTENNA 
IS PUTTING 
IT UP WHERE 
IT CAN DO 
WHAT YOU EXPECT* 
RELIABLE DX — 
SIGNALS EARLIEST IN 
AND LAST OUT. 


Complete Telescoping 
and Fold-Over 
Series available 

Self-Supporting 

Easy to Assemble 
and Erect 

All towers mounted 
on hinged bases 


And now* with motorized options, you 
can crank it up or down* or fold it 
over, from the operating position in 
the house. 

Write for 12 page brochure giving doz¬ 
ens of combinations of height, weight 
and wind load. 


ALSO TOWERS FOR WINDMILLS 


MANUFACTURING CO. 

In Almont Heights Industrial Park 
Almorrt, Michigan 48003 


September 1976 
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RFYTECHnology 


flea market 


TECH MANUALS for Govt, surplus gear — 
$6,50 each; SP-60QJX, URM 250, OS-8A/U. 
PROS, 9, JO. Thousands more available. Send 
50C (coin) for 22-page list. W3IHD, 7218 
Roanne Drive, Washington, DC 20021, 


DUPLEXER & 

CAV,TY ULn 

KITS... W 


MIXED VALUES. 

DISC CERAMIC CAPACITORS 

$5.00/LB. PPD. INU.S.A. 

If you don't like the pound you get — call or 
write arid we'fl stud another pound FREE. (And 
you Veep the first pound.) 

.7*9pF Class Piston Trimmer, JFD,VC-L $2.25 ea 

10 for $1,75 ea 

4.7 MFD/10V Sprague 150D $7,50/Hundred 


RTTY — NS-1A PLL TU (HR 8/76} FSK/AFSK 
wired/tested $29.95 ppd. Board $4.75 ppd. 
SASE for info, Nat Stinnelte Electronics, 
Tavares, Ft 32778, 


NEW CANADIAN MAGAZINE. "Electronics Work 
Shop 1 ', $5.00 yearly, sample $1,00. ETCGB, 
Box 741, Montreal, H3C 2V2. 


WANTED R-1051, AN/WRC 1, AN/URC 35* AN/ 
URT-23, 24 + AN/URC 9, AN/SRC 20, 21 equip' 
ment and modules. James Walter, 2697 Nickel. 
San Pablo, Ca. 94806. 


MODERN 60 MIN, CODE CASSETTES. Novice 
0-5 wpm, Proeiessive 5-13 wpm. General 13-15 
wpm, Extra 20-22 wpm. $3 each, 4/$10, Royal, 
Box 2174, Sandusky, Ohio 44870. 

AN/USM-117 OSCILLOSCOPE, solid state, 5 
MHz, $250. HP-6284A power supply, 3A, 0-20 
vdc, $125, Boonton (HP) 20/H univerter, 
$150, Marconi 2002AS signal generator ,01-70 
MHz solid state, $900. HP-606AR signal gen¬ 
erator .05-65 MHz, $600. AN/URM-26B signal 
generator 4-405 MHz, $225. All repaired with 
manuals, James Walter, 2697 Nickel, San 
Pablo, Ca. 94806, 


available I l 
for you 

fully assembled 
and tuned! 


215-265 MHz — Plug In front-tud and video 
unit with GW 1.5 KC lq 1 MC built-in deviation 
meter. Defense Electronics Model TMR-5A. Only 
2 in stock $315.00 


RVCfi 2 to 30 MHz depending on the plug-in 
front end. Provision for XT At control. Makes a 
fine single-Channel H,F. RCVR (Westcan, etc.) 

$125,00 

CAVITIES , , CU 691 antenna coupler, 200-400 
MHj r contains 6 very Hf-Q silver plated cavities 
& 4 directional wattmeters $100,00 

SPECIAL OFFER , , . One R*390 overhauled 
complete — $590.00. Absolutely the Cadillac Of 
HF receivers. 

WE ARE BUYERS as well as sellers. What have 
you? We don't have a catalog, by the time we'd 
publish It the merchandise would be gone. 


♦ UPGRADE YOUR REPEATER WITH 
A RF TECHNOLOGY DUPLEXER. 


QRP TRANSMATCH for HW7, Ten-Tec. and 
others. Send stamp for details to Peter Mea* 
charm Associates, 19 Loretta Road, Waltham, 
Mass, 02154. 


• ALL DUPLEXERS AND CAVITIES 
ARE TEMPERATURE COMPEN¬ 
SATED WITH INVAR® AND MEET 
ALL COMMERCIAL STANDARDS 


MAXI TUNER solves antenna problems! 
Matches coax, random wires, and balanced 
feedhnes from 160 thru 10 meters. Features 
Johnson 229-203 rotary inductor, vernier dials, 
oplipnaf SWR metering, styled cabinet end 
color options to complement Collins. Heath, 
and Drake tines. Spec, sheet, pricing, and 
amateur market antenna tuner comparison 
chart from RF Power Components, P. O. 
Box 11. Ladysmith, Wt 54848. (715) 532 3971. 

ARRL HANDBOOK, 1st edition, needed to 
complete my collection. Any reasonable price 
paid. Have many earfy Handbooks and radio/ 
electronics books for sale or trade. Send busi- 
ness-size SASE for list. Jim Fisk. WlDTY. 
Ham Radio, Greenville, NH 03048, 


• ONLY TOP QUALITY MATERIALS 
GO INTO OUR PRODUCTS. 


UIOU Uni , 19075 BRAEMORE RD. 
NORTHRIDGE, CA. 91326 213-360-3387 


• BOTH KITS & ASSEMBLED DU¬ 
PLEXERS AND CAVITIES ARE 
AVAILABLE TO YOU AT A SAVINGS 
TO YOU, 


Mod, 62-3..,6 cav., 2 mtf., insertion 
loss 0,6 db with isolation 100 db 
typical; pwf, 350 w. Kit $349 
©a.-Assembled $439, 


SSB TRANSCEIVER. Transcom SB1-3 with 
matching speaker, power supply A DC supply. 
$175, Lafayette HA 750 6 meter transceiver, 
$50, both good. Joe. WA2PJP, 60 Sunset Ave,, 
Selder, L. L. N. Y, 11784. 


COMPLETE LINE KLM. CushCraft, Covercraft 
dust covers, SOS amplifiers. Regency, Trie* 
Towers, Cali or write Radios Unlimited, 86 
Balch Ave., Piseataway, N, J. 08854. 201- 
762-4307. 


Mod. 4220-3...4 cav, 220 MHz 
insertion loss 0.6 db with 80 db 
isolation typical; pwr* 350 w. Kit 
$249 ©a. - Assembled $329. 


HIGH QUALITY HEAVY DUTY GEAR- 
] MOTORS — made by BODINE as 
used by Xerox — surplus but guar- 
J anteed perfect. 

[ Gear Input 1650 RPM — Output 28 
| RPM — Shaft steel with 
J Key and Keyway —- capacity 44 
! Inch/lbs. 

| 115 V 60 Cycle 1/15 HP Complete 
! with Capacitor, 

; Price $16, F.O.B* Dallas, Shipping 
| Weight 20#, Send Cash with order 
! —- shipped UPS or advise. 


WANTED; Motorola channel elements TLN 
1081, TLN 1082B, TLN 10839, KlVTY. 9ox 165 
West Groton, Mass, 01472. 


Mod, 4440-3,,,4 cav. 440 MHz, 
insertion loss 0,6 db with 80 db 
isolation typical; pwr. 350 w. Kits 
$249 ea, - Assembled $329. 


SALE: Model 28 ASR's - KSR's repurfs - key 
boards ID’s - printers parts - all priced for 
hams. All in excellent condition, A.D.M. Com¬ 
munications, tnc., 1322 Industrial Avenue, 
Escondido, Ca 92025. (714) 7470374, 

TEST EQUIPMENT: HP 14QA scope mainframe, 
new CRT with manual, good condition, $125. 
HP-1402 dual channel 20 MHz plug with man¬ 
ual, HP-1421A time base plug with manual, 
Both partially assembled and need some 
boards, $25 each. Meas. Corp. Model 65B Sig- 
gen. checked, with manual, $200, CON RAC- 
II dual 9 inch monitor, model KNB-9, very 
good condition, $300, Perry Sandeen. 1511 
E. Columbine St., Colorado Springs, Colo. 
80907. Phone 303 635-3080 after 6. 


Mod, 30 Cavity Kits: 2 mtr, $65 ea*, 
220 MHz $65 ea, r 440 MHz $65 ea. t ; 
6 mtf, $115 ea. Add $15 for 
Assembled Kit. 


Also available: 6 mtr., 4 cav. Kit 
$399-Assembled $499 1 2 mtr. 4 cav. 
Kit $249-Assembled $329, 440 MHz 
TV Repeater Duplexer 


MOTOROLA HT22Q* NT200. Pageboy, and other 
popular 2M FM transceiver (Standard, Regency, 
etc,) service and modifications performed at 
reasonable rates. WA4FRV, (804) 272-8403, 


Only hand toots are necessary to 
assemble Kits’ 


WANTED; 1296 or Other transceiver this band. 
Must be good condition, M. Ferris, 4205 
Beulah Drive, LA Canada, CA. 91011. 


Send your order to: Distributor: 
TUFTS RADIO, 366 Main St., 
Medford, Mass. 02155, Phone {617) 
395-8280. 


TRAVEL-PAK QSL KIT — Send call and 25f: 
receive your call sample kit in return. Samco. 
Box 203. Wynantskifl, N. Y. 12198. 


WANTED: Car telephones and mobile teie 
phone parts, heads, cables, etc, Greg Hyman 
87 Yonkers Ave,. Yonkers. N, Y. 10701. 914 
476-4330. 


(Prices F O B Medford. Mass Alt units can be 
shipped U P 5.-0*0.0. orders require $50 
deposit —Mass residents add 5% sales tax.) 


5626 DYER ST*, DALLAS, 75206 


TELL YOUR FRIENDS about the BfG NEW Ham 
Radio Magazine! 
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HOURS 

STORE HOURS: 

Mon Thurs 9:30-6:00, F rK 9:30-800 
Sat. 9:30-3:00 f Closed Sun. & Holidays, 


SPECTRONICS,. INC. 

1009 GARFIELD 
OAK PARK, IL. 60304 
312-848-6777 
TELEX 72:8310 


IT’S ALL AT YOUR SUPERMARKET OF AMATEUR VALUES 

Write tor your free catalog, call, stop by (we're only minutes away from Chicago's loop) or 

SEE US AT: 

RADIO EXPO ’76 . . . Gray's Lake, IL . . . Sept. 18 19 

CLEVELAND, OHIO . . . Sept. 11 FINDLEY, OHIO . . . Sept. 12 

LOUISVILLE, KENTUCKY . . . Sept. 26 


More Details? CHECK-OFF Page 126 
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SPEAKERS - SPEAKERS 


flea market 


PIONEER 


3 Inch 4 ohm VC Square 
frame speaker 0,3 watt with 

4 mounting holes. 

$1,45 each ppd. 


ICOM 22 A, DV-21, Heath PS. mint $525 Or 
will trade. Omar. P. O, Bo* 306, Durand, 
Mich. 48429. 


OVAL SPEAKER, 2 V x 4" x W* H deep, 8i> 
0,3 watt, anodized with 4 mtg, holes, 

$1,75 ea, ppd. 


MANUALS for most ham gear, 1939/70, List 
$ 1.00. Send SASE for 250 for one specific 
model quote. Hobby Industry, W0JJK, Bo* 
HS64, Council Bluffs, Iowa 51501. 


UN POTTED TOROIDS — center tapped 
88MHY jfiL Limited Qtys 44 MHV 
5/$2,9S ^<5? 5/$3.95 ppd. 


ALL 73 MAGAZINES. From start to date - 
make offer, J, Strolln, K1REC, 21 Ellen St 
Norwalk, Conn. 06851. 


TUNING METERS — Blue 
tinted plastic body, 0 to 
left, graduated scale, 
200,iiA t 1W"W x lVi"H x 
J 4 'O. Scale can be rear 
lighted. Sylvan ia #18148-1 
$2.25 ea. or 4/S6-95 ppd. 


15,000 pieces of equipment from 1850 tele¬ 
graph instruments to amateur and commercial 
transmitters of the I9?0's, Amateur station 
W2AN. Write for information. Antique Wireless 
Assn,, Main St., Holcomb, N, Y, 14469. 


COLLINS KWM-2, PM^2, $900. 312B-5, $425. 
IC22, $150, Crystal pairs, $6. (C30, 6 crystal 
pairs, $250, Excellent condition. Original car¬ 
tons, 1732 Willow Point, Shreveport, La. 71109. 

SIDESW1PER only $13, Airmailed USA. Kungs- 
import. Box 257, Kungsbacka, Sweden. 

FREE Catalog. LEDS, strobe lights, UARTS, 
memories^ RF transistors, microphones, IC's, 
relays, rechargeable batteries, precision trim¬ 
mer capacitors, digital thermometers, unique 
components. Chaney's. Bo* 27038, Denver, 
Colo. 80227. 


CARBON TRIMMERS 

C X' ip.'-' Miniature % watt units for 
XS yJ jJ k limited-space applications, 
v PC type terminals, Max 500 

L— ■> volts. Ohm ratings are: 

200* 500. 700, tOOO, 1,5K, 250K f 700K 

30>r ea. or 5/11,35 ppd. 


kjruf MINI Imported vertical pots (VrH 
nLVTf ftw* 1/1GD) Valuest 10GQ* 2.5K, 
5K* 50K ohms. Slot adj. Also 5K Horiz. 

Price: 5 for $1.20 ppd 


MINIATURE SNAP ACTION SWITCHES — 
SPOT leaf actuator, 10A* 125u AC, 1%" * 
l A* * 64V ea. or 3 for $1.55 

SPST N.O. Cherry “Button Type" E34. 
ISA, 125v AC* 1ft* X ft/* X 

50e ea. or 3 for $1-35 
SPST N.C. Aero “Button Type" (tab ac¬ 
cessible to make SPOT), I ft** x ft" x 
ft" 5Q{ ea, or 3 for $1.35 


PC's* Send large SA.S.E. for list. Semlronics, 
Rt. #3, Bo* 1* Bellatre* Ohio 43906. 

HEATH HW-7* mint, buift by engineer, shipped 
UPS* $60. Roger Stachour, W0RL, Grundy 
Center, Iowa 50638, 


FIGHT TV I with the RSO Low Pass Filler, For 
brochure write: Taylor Communications Manu¬ 
facturing Company, Bo* 126, Agincourt, On¬ 
tario, Canada, MIS 3B4, 


SPST SLIDE SWITCHES (Red) Made b 
Stackpole — 4A* 125V A.C. 35? ea* ppd 


Transistor and Relay As¬ 
sembly — consists of (2) 
MJE3055 and (2) M3E2955 
transistors (10 amp* 90w, 
60v complementary pairs) 
mounted in J, U J ' channel 
heat sink 2 Vi" x 1ft ri x 
lft"* (2) XTAL CAN RE¬ 
LAYS, DPDT* 28v, WOO”, 
5.8 ma DC* 1 amp contacts 
mounted on PC board with 
resistors. $2.85 ea, ppd. 


YAESU OWNERS — Send a dollar (creditable 
towards dues) for August issue of Newsletter 
containing detailed chart of US replacements 
for FT-101 transistors. Or Join up and get all 
1976 Newsletters plus savings via our Pur¬ 
chasing Service, Still only $5. International 
Fox-Tango Club, 248 Lake Dora Drive, W. 
Palm Beach, FL 33411. 


TELETYPEWRITER PARTS* gears, manuals, sup 
plies, tape, toroids. SASE list. Typetronics, 
Bo* 8873, Ft, Lauderdale, FL 33310. Buy parts, 
late machines. — 

QSL'S — BROWNIE W3CJI — 3035B Lehigh. 
Allentown* Pa. 18103. Samples with cut cat¬ 
alog 50?. --- 

EXCLUSIVELY HAM TELETYPE 21st year. 
RTTY Journal, articles, news, DX* VHF* clas¬ 
sified ads. Sample 35?. $3,50 per year, Box 
837. Royal Oak* Michigan 48068. 

OSCAR 7* SSB-CW TRANSMIT CONVERTERS. 

For 28 or 50 MHz input at 20 mw. 432 MHz 
output at 1 watt. Solid state, for 12 volt sup¬ 
ply, 35 waft solid state amplifier available 
for this converter. Units designed and built 
by W0ENC Write for information. UHE-VHF 
Communications, 53 St. Andrew, Rapid City, 
S. D, 57701. - 

YOUR AD belongs here too. Why not send it 
in today. 


1ft Inch miniature alliga¬ 
tor clips. Bright vinyl red 
or black. Nickle plated 

9 for $1.00 


BACK fN STOCK ONCE AGAIN 
l 3000 MFO 

)_ k. 30 Volt 

=^- =JJr* Capacitors, 

1" Diameter x 3" Long. 90r Each 

or 3 For $2.25 ppd. 


3000 MFD @ 20V Capacitors. Same size 
as above. 60? ea, or 3 for $2.00 ppd. 


ALSO 3000 MFD ^ 50V 


CRL DISC CAPACITORS 
1 MFD* 10V ft" dia., long leads. 

10 for $1,00 ppd 


Coming Events 


Red 6 loot #18-2 line cord with flanged 
safety plug — 55f ea, or 3/$1.45 ppd. 
Gray 6 foot, 7A* plugs into auto liter 
socket — 95c ea. or 3/$2,55 


MEMPHIS IS BEAUTIFUL IN OCTOBER! The 
Memphis Hamfest, bigger and better than the 
3,500 who attended last year* will be held at 
State Technical Institute* Interstate 40 at Macon 
Road, on Saturday and Sunday* October 2 and 
3. Demonstrations* displays, MARS meetings, 
flea market, ladies' flea market, tool Hospi¬ 
tality room, informal dinners* XYL entertain¬ 
ment, many outstanding prizes. Dealers and 
distributors welcome, too! Contact Harry Simp¬ 
son, W4SCF, Bo* 27015, Memphis, TN 3B127, 
phone 901 358-5707. 

HAMFEST — Springfield, Illinois! First. Sarv 

f amon Valley Radio Club invites everyone. 

unday, September 26th, Rain-shine. Sanga¬ 
mon County Fairgrounds, New Berlin, Illinois 
on U,S, 36. Write K9HDZ, 622 Magnolia, 
Rochester, Illinois 62561. 


General Purpose Germanium Diodes. Sim¬ 
ilar to lN34a etc. All Cathode banded 
Full leads. __ 16 for $1.00 ppd. 

Small* glass* silicon diodes. Fairchild FD- 
type. Full leads and guaranteed. 

Price: 16 for $1.00 ppd. 


NEW SIZES — VERTICAL MOUNT 
PC BOARD POTENTIOMETERS 
American made (CRL) Cermet < jOi 
sizes: 25K* 100K ohms. 5/$1.30 ppd, STY 
CTS Blue wheel. Values; 750, IK, 

1.5K, 50K, 300K ohms, 5/$1.2Q ppd. 

SEND STAMP FOR BARGIN LIST 
PENNSYLVANIA RESIDENTS - ADD 6% 
ALL ITEMS PPD* USA 
Canadian orders for tess than $5.00 add 
$1.00 to cover additional mailing costs. 
UPS requires your street address. 


CINCINNATI HAMFEST: 40th Anniversary 
Hamfest - Sunday, September 19, 1976 at 
the New Improved Strieker’s Grove On State 
Route 128, one mile west of Ross (Venice) 
Ohio, Flea market, exhibits, contests* model 
aircraft hying, food and beverages all day. 
Advance ticket sales $7.00 - Tickets at the 
gate $8,00 - covers everything. For further 
information: Lillian Abbott, 1424 Main Street* 
Cincinnati, Ohio 45210. 


( m. wein/chenker 

electronic sped a Ilies-BOl 353, IRWIK, Pi 15542 



All equipment listed is operational and un 
conditionally guaranteed Money hack il nos 
satisfied equipment being returned musl be 
shipped prepaid Include check or money order 
with order Prices include UPS or molor Ireiqbt 
Charges 

BECKMAN 7570A Counter Freqconv 

IQ IQOGmHz ...-----275 

B0ONT0N 190A Q mtr 30 200mHz -325 

SOGNTON 207B AM FMsiqgen 

54 216mHz . *,*..*** ..275 

DE i TDU 2 3QmHz videbdisplay .. 55 

GR546C Audio mitrovolfer ....65 

GR821A Twin T imp br idge To 40mHz 165 

G R1302A Audio Osc .01 100kHz..75 

HP16QB(USM1Q5J t5mHz scope with 
norm horiz, dual trace vert plugs . 375 
HP166BCMil) Delay sweep for above .130 
HP185A Sampling Scope 1 gH j \868 

xstr rise plug ,**.,.*,**,.*. ... 335 

HP702B LF Osc .5Hz 50kHz IGv. Out * . 75 

HP205AG Lab Audio Gen 02 20kHz, 195 
HR212A PuiseGen .06 SkHzPRR ... . 65 

HP430CR Microwave Pwr Mir .40 

HP54GB Transfer Osc to 12.4gHz tor 

use with HP524 lype counters. 1S5 

HP571B 561B Digital elork/redr 245 

H P608 D (T S5101 std siq gen 10 420mH t 425 
HP616 Sig gen l.fl 4gHz FM CW . 385 

H P686 Sweep Gen 8 2 12 4gHz Sweep 
range 4.4m Hz 4 4gHz ............. 595 

HP803A VHF Ant bridge 50 SOOmHz 95 
SINGER SSB4 Sideband spec anal 
0 40mHz, res. to iQHz *..***.*.*,.. 685 

T E K 181 T i me mark scope cal it> ..... 45 

TEK 190 Sig gen (const ampl) 50m Hz 125 
TEK 551 Dual beam 27mHz scope 

less plug ins -- —... 735 

TEK 56S Dual beam lOmHz scope 

less plug ins .. * * *.. 525 

TS 505 Std VTVM (rf to SOOmHz) .,65 

For complete list cl ail lest equipment 
tend stamped, self addressed envelope 

GRAY Electronics 

P.O.Box 941* Monroe, Mich. 48161 

Specializing <n used fesl equipment 



The SW-5 is a remote controlled RF 
switch with indicator lights telling 
I which antenna is in use. It will 
1 handle 4 kW PEP and more* Remote 
switch is housed in weather tight 
hinged box, A six wire #18 cable is 
required to operate the SW~5. Ham 
M control cable works fine up to 
150'* Heavier cable necessary for 
longer distances. Remote switch op* 
erates off 28 VDC built in power 
| supply* No visible effects on SWR. 
Zero dB insertion loss* Not recom* 
mended above 30 MHz. Standard 
j unit is equipped with UHF connec¬ 
tors but BNC, N t HN, 0 connectors 
are available at additional charge* 
; Models available are SW3, 4, 5* 6, 
| 7, 8, 9* Also heavy duty iOkW units. 
| Special switching systems are avail- 
] able. Tell us your needs* 


ANTENNA MART 

Box 1010 ISU Station 
Ames, IA 50010 
Phone: 515-292-7114 
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... Alive with activity at both 

ends of the band! Be a part of the total 
2 Meter picture with the Cush Craft 
Twist Antenna. Actually two, easily 
assembled, 10 element yagis in one — 
the vertical elements are cut for the 
high end, the horizontal elements for 
the low end, and separate feed lines 
are used. The A147-20T is tailored to 
meet the demands of the operator 
who enjoys the best of both worlds 

- FM and SSB/CW. 


A147-20T 


$47.50 








. . . Extend your horizon — Explore the excit¬ 
ing new world of amateur satellite communications using 
low power with our multi-polarized Twist Antennas. All 
models include phasing harness for selectable linear or right/ 
left circular polarization. Two of these Twists may be mount¬ 
ed on the A14T-MB mounting boom which is complete with 
a pre-drilled plate for a readily available mast-through rotator. 

Face this challenging frontier — Become a Specialist! 

A144-10T $32.50 A432-20T $45.00 



A144-20T $47.50 


A14T-MB $13.95 



PERFORMANCE ARRAYS . . . 

Enjoy fade-free contacts on VHF/UHF with Twist Antennas and 
Arrays. Excellent for scatter and other long-haul techniques. Double 
your effective radiated power by stacking two Twists, or quadruple 
ERP by stacking four Twists. Arrays are easily assembled for your 
special communications requirement. Write for stacking and phasing 
harness details concerning amateur and commercial frequencies. 

Dependable communications — Now Yours! 


SPECIFICATIONS 


Model 

Center Freq. I MHz) 

No. Elements 
Weight tlhs.) 

Wind Surf. Area (ft-*) 
Mounting 

Dimensions {Inches) 
Front-to-Back Ratio (dBI 


A147-20T 

144.5/146,5 

T0/1Q 

6 

1.42 

Center 

40x40x140 

22 


Forward Gain fdBd) circular - 

linear 12.4 


A144-tor 
145.9 
10 

3.5 
.74 
Rear 

40x40x70 

22 

10.0 

9.6 


A144-20T 

145.9 

20 

6 

1.42 

Center 

40x40x140 

22 

13.6 

12.4 


A432-20T 

432 

20 

3,5 

.37 

Rear 

14x 14x57 
22 
13.6 
12.4 



INSTOCK WITH 
DISTRIBUTORS WORLDWIDE 


r- ■ ^ f u i 


CORPORATION 
621 HAYWARD ST MANCHESTER, N H 03103 
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This Month’s Specials 


NEW 

Fairchild VHF Prescaler Chips 


Type 

Description 

Price 

11C01FC 

High Speed Dual 5-4 Input 

OR/NOR 



$15.40 

11C05DC 

1 GHZ Counter Divide By 4 

$74.35 

11C05DM 

1 GHZ Counter Divide By 4 

$110.50 

11C06DC 

UHF Prescaler 750 MHz 

D Type 


Flip/Flop 

$12.30 

11C24DC 

Dual TTL VCM 

$2.60 

11C44DC 

Phase Freq. Detector 

$2.60 

11C58DC 

ECL VCM 

$4.53 

11C70DC 

600 MHz Flip/Flop With Reset 

$12.30 

11C83DC 

1 GHZ 248/256 Prescaler 

$29.90 

11C90DC 

650 MHz ECL/TTL Prescaler 

$16.00 

11C90DM 

650 MHz ECL/TTL Prescaler 

$24.60 

11C91DC 

650 MHz ECL/TTL Prescaler 

$16.00 

11C91DM 

650 MHz ECL/TTL Prescaler 

$24.60 

95H90DC 

250 MHz Prescaler 

$9.50 

95H90DM 

250 MHz Prescaler 

$16.55 

95H91DC 

250 MHz Prescaler 

$9.50 

95H91DM 

250 MHz Prescaler 

$16.50 


RF TRANSISTORS 


New 



RCA 40290 

12.5v, Ft. Typ. 500MHz 2 watts 


min. at p. in 0.5 watts 

$2.48 

2N2857 

2N3375 

2N3866 

2N4072 

2N4427 

2N5179 

2N5589 

2N5590 

2N5591 

2N5637 

$1.85 2N6080 

$7.00 2N6081 

$1.08 2N6082 

$1.50 2N6083 

$1.20 2N6084 

$.68 2N6166 

$4.60 MRF511 

$6.30 MMCM918 

$10.35 MMT2857 

$20.70 

$5.45 

$8.60 

$11.25 

$12.95 

$13.75 

$85.00 

$8.60 

$2.50 

$2.50 


TUBES 


IP21 

$19.95 

6146B/8298A 


55.50 

2E26 

$4.00 

6360 


55.50 

4X150C 

$18.00 

6661 


1.00 

4X150A 

$15.00 

6680 


1.00 

4CX250B 

$24.00 

6681 


fel.00 

4X250F 

$22.00 

6939 


5.50 

DX415 

$25.00 

7984 


3.95 

572B/T160L 

$22.00 

8072 

$32.00 

8UA 

$7.95 

8106 

3 

51.95 

813 

$19.00 

8156 

3 

3.95 

931A 

$9.95 

8950 

3 

S5.50 

4652/8042 

$6.95 

6LQ6 


53.95 

5894 

6146A 

$32.00 

$4.25 

7289/2C39A 10/$12.50 


JUST ARRIVED! These radios have just been 
pulled out of service. Set up for approx. 150 MHz. 
Clean. All tubes included. No accessories. Prices 


FOB Phoenix. 

Motorola U43 GGT $49.95 

GE TPL $99.95 

GE MT-33 $39.95 


NICAD Batteries, AA, 1.25 volts 49tf ea. 


GEL/CELL #GC1215, 12 volts, 1.5 amp hrs $19.95 

We have all types of test equipment. Call or 
write today! 


electronics 

2543 N. 32ND STREET 
PHOENIX, ARIZONA 85008 
PH. 602*957*0786 


flea market 


ELMIRA, N. Y. HAMFEST: Sept. 25, 1976, 
Chemung County Fairgrounds. Flea market, 
dealer displays, technical talks. Talk in 10/ 
70-146.52. $2.00 advance sale - $2.50 at gate. 
For further information, WA2SMM, 320 W. 
Ave., Elmira, N. Y. 14904. 


OHIO: 34th Annual Findlay Hamfest • Sept. 12, 
Riverside Park, Findlay, Ohio. Talk-in 146.52. 
For advanced tickets and/or info write: (SASE 
please for under 5 tickets) Clark Foltz, W8UN, 
122 W. Hobart St., Findlay, Ohio 45840. 


BLOSSOM LAND SWAP-SHOP, October 3rd, 
Berrien County Fair Grounds, Berrien Springs, 
Michigan. Greatly expanded facilities, 150 
tables, entertainment, refreshments. Advance 
ticket donation $1.50, tables $2.00. Write: 
John Sullivan, P. O. Box 345, St. Joseph, Mich¬ 
igan 49085. Make checks payable to: Blos- 
somland Hamfest. 


NOW YOU ALL COME, YOU HEAR. Where? 
Why ARRL Hudson Division Convention, No¬ 
vember 13 and 14, Playboy Resort and Coun¬ 
try Club at Great Gorge, McAfee, New Jersey. 
Many exhibits, giant indoor flea market, FCC 
and ARRL forums, FCC exams, special YL 
programs, technical sessions and a Saturday 
night banquet with Jean Shepherd, K20RS, 
world traveler, columnist and famed radio 
and TV personality as the speaker. For infor¬ 
mation write to Al Piddington, WA2FAK, 4 
Acorn Drive, East Northport, N. Y. 11733. 

FIRST ANNUAL HAMFEST — Elmira, N. Y. 
Sept. 25. For details, write WA2SMM, 320 W. 
Ave., Elmira, N. Y. 14904. Dealer inquiries 
invited. 


EASTERN CONN. AMATEUR RADIO ASSOC. 

will be holding a flea market and auction on 
Sept. 19, 1976, starting at 10:00 a.m. and 
running to 5:00 p.m. at the Rocking 4 D’ camp- 
round, Snake Meadow Rd,, South Killingiy, 
onn. Table space for the flea market will be 
$2.00 and commission for auctioned items is 
10% (max. of $10.00). Talk in an 2 mtr FM 
52.52. Repeater 1676, CB chan. 14. For more 
info call Bob, WAIOOA, 203-774-1465 days or 
Mike, WA1RLV, 203-774-8254 nites. Dealers 

invited. - 

GREATER LOUISVILLE HAMFEST, Sunday, 
Sept. 26 at the Kentucky National Guard 
Armory on Crittenden Drive at 1-65 in Louis¬ 
ville. Indoor exhibitors, gigantic flea market, 
free ladies bingo. Registration adults $2.00, 
children 12 and under free. Campers only 
may enter Saturday at 1800z. Write K4GOU 
— 2415 Concord Dr., Louisville, Ky, 40217. 


HAMBURG INTERNATIONAL HAMFEST will be 
held on Sept. 18, 1976 at the Erie County 
Fairgrounds, Hamburg, N. Y., near Buffalo. 
Registration $3/$2.50 (adv). Flea market $l/$5. 
Fri. evening get-together with valuable door 
prizes, meetings, displays, R/V and picnic 
facilities, fun, prizes. Talk-in freqs: 146.31/91, 
7.255 (ECARS) and 3.925 MHz. Info: Bert 
Jones, W2CUU, 143 Orchard Drive, Kenmore, 
N. Y. 14223. Phone (716) 873-3984. 


EL PASO-ARRL HAMFEST — Saturday and 
Sunday, September 4th and 5th. Seminars, 
Juarez tours, ARRL forum, exotic modes, 
solar power, computers, flea market. Elegant 
Vista Motor Inn, 1-10 & Lomaland. Write P. 
O. Box 24050, El Paso, Texas 79914 for in¬ 
formation. 


ERIE, PENN. Hamfest and Flea Market, Sat¬ 
urday, October 9, 1976. Kuhl Hose Company 
grounds on Pennsylvania Route 8, \ l /i miles 
south of 1-90. Admission is free with a $1.00 
per car charge for the flea market. The times 
will be from 10:00 a.m. until 4:00 p.m. with 
a dinner to follow at 6:00 p.m. 


SAVE THIS DATE: October 9, 1976 for the 
22nd Annual VHF Conference. Western Mich¬ 
igan University, 1 & ET Bldg., Kalamazoo, 

Michigan. Registration 8 a.m. — full day of 
activity. Write: Dr. Glade Wilcox, Chm., 
W9UHF/8, Dept, of Electrical Engineering, 
Western Michigan University, Kalamazoo, Ml 
49008. Get on the mailing list for yourself 
and your club. 


CENTRAL KENTUCKY HAMFEST, October 3, 
1976 at the Countryworld Convention Center 
(1-75 between Lexington & Georgetown, KY). 
Prizes, flea market, talk-in 146.16-76. Admis¬ 
sion $2.50 advance: $3.00 at door. Info & ad¬ 
vance tickets: Hamfest, Box 4411, Lexing¬ 
ton, KY 40504. 


CALIFORNIA QSO PARTY sponsored by Cali¬ 
fornia Contest Club. October 2 & 3. A mini¬ 
mum of 350 W6 stations are hoped to be on 
the air. SASE for rules to Doug Docherty, 
WA6DQM, 2306 Monserat Ave., Belmont, CA 
94002. 
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Home 
training in 

AMATEUR 

RADIO 


NRI, leader in Communications, 
Television, Electronics and TV- 
Radio home training, now offers the 
first in Amateur Radio courses, de¬ 
signed to prepare you for the FCC 
Amateur License you want or need. 


Don’t lose your favorite frequency 


The FCC has said “either-or” on 
licensing, but to pass Advanced and 
Extra Class exams, you need the 
technical guidance as offered by NRI. 
NRI Advanced Amateur Radio is for 
the ham who already has a General, 
Conditional or Tech Class ticket. 
Basic Amateur Radio is for the be¬ 


ginner and includes transmitter, 
3-band receiver, code practice equip¬ 
ment. Three training plans offered. 
Get all the facts. Mail coupon. No 
obligation. No salesman will call on 
you. NATIONAL RADIO 
INSTITUTE, Washington, 

D.C. 20016. 

.MAIL NOW * 

NATIONAL RADIO INSTITUTE 46-076 

Washington, D.C. 20016 

Please send me information on Amateur Radio 
training. 

Name___Age_ 

Address_______ 

City_ State_Zip_ 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 



POLY PAKS 

CUSTOMERS HAVE 
CLAMORED FOR 
THIS MONEY-SAVING 

REPEAT 
SALE 


Order by Cat. No. 9H1983 & Type No. below 


Type 

□ SN7400 

□ SN7401 

□ SN7402 

□ SN7403 

B SN7404 
SN7406 
□ SN7407 
□ SN7408 
O SN7409 
□ SN7410 
u SN7411 
□ SN7417 
□ SN7420 
□ SN7421 
□ SN7423 
□ SN7425 
□ SN7430 
□ SN7432 
LJ SN7440 
□ SN7442 
□ SN744S 
DSN7446 
□ SN7447 
□ SN744B 
□ SN74S0 
□ SN7451 
□ SN7473 
Q SN747S 
□ SN7483 
□ SN7485 
□ SN7486 
Q SN7488 
□ SN7490 
□ SN749A 


Sale 

2 for 

Type 

Sale 

2 for 

.22 

.23 

□ SN7494 

.82 

.83 

.22 

.23 

□ SN7495 

.86 

.87 

.22 

.23 

□ SN7496 

.86 

97 


,23 

LI 5N74125 

1.29 

1.30 

.24 

• Z5 
.37 
.47 
.23 
.53 
.23 
.28 

□ SN74126 

1.29 

1.30 

.36 

.46 

.22 

.82 

.22 

27 

HSN74132 

1.95 

1.96 

□ SN74141 

1.12 

1.13 

□ SN74145 

1.69 

1.70 

□ SN74148 

3.25 

3.26 

□ SN74150 

1.12 

1.13 

.62 

.22 

.63 

.23 

□ SN74153 

1.10 

1.11 

□ SN741S4 

1.53 

1.54 

.55 

.56 

□ SN74187 

1.09 

1.10 

.47 

.48 

□ SN74158 

1.55 

1.56 

.37 

.36 

□ SN74160 

1.59 

1.60 

.22 

.23 

□ SN74163 

1.50 

1.51 

.38 

.37 

□ SN74164 

1.79 

1.80 

.22 

.23 

□ SN74165 

1.79 

1.80 

.97 

.98 

□ SN74173 

1.69 

1.70 

.97 

.98 

□ SN74174 

1.42 

1.43 

1 10 

1.11 

□ SN7417S 

1.45 

1.46 

1.10 

1.11 

□ SN74176 

1.59 

1.60 

1.10 

1.11 

H SN74I77 

1.59 

1.60 

.22 

.23 

□ SN741S1 

3.75 

3.76 

,27 

.28 

□ SN74184 

2.19 

2.20 

.44 

.45 

□ 5N74190 

2.75 

2.76 

1.00 

l.Ol 

□ SN74191 

2.75 

2.76 

.99 

1.00 

D SN74193 

1.29 

1.30 

1.41 

1.42 

DSN7419S 

.69 

.90 

.47 

.48 

□ SN7419B 

2.19 

2.20 

2.25 

2.26 

□ 5N74198 

2.25 

2.26 

1.00 

.91 

l.Ol 

.92 

□ 5N74199 

2.25 

2.26 


Cat. No. 

memories 

Typ* 

Sal* 

2 for 

□ 9H2310 

8008 

$19.95 

$19.96 

□ 9H2585 

8080 

49.95 

49.96 

□ 9H285S 

2102 

3.50 

3.51 

□ 9H2856 

2102-1 

3.50 

3.51 

□ 9H2847 

1101 

1.50 

1.51 

a 9H1989 

1103 

2.95 

2.96 

□ 9H2853 

5262 

3.95 

3.96 

□ 9H2155-A 

MM5203 

12.50 

12.51 

□ 9H21S5-B 

MMS202 

9.95 

9.96 

□ 9H2854 

1702-A 

12.50 

12.51 


Phone : Wakefield. Maas. (617) 245-3829 
Terms: Add postajre Rated: net 30 MINIMUM 

POLY PAKS ORDER — $6. 

P.O. BOX 942H LYNNFIKLD. MASS. 01940 
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KENWOOD’S TV-502 TRANSVERTER PUTS YOUR TS-520 
OR TS-820 ON THE 2-METER BAND...SSB AND 
CW. SIMPLY PLUG IT IN AND YOU’RE ON THE AIR 


OR GO ALL THE WAY WITH THE BEST...THE TS-700A 


Ever tried 2 meter SSB or CW? How about the OSCAR satellite? Tune the band with a VFO instead of fixed 
channel crystals and experience DX4ng on VHF. In tact, there's a VHP OSO party coming up on September 
11 thru 13. FMers improve your scores...beginners try it for the first time. You don't need a big antenna to do it 
either.,.anything from a coat hanger to - * • ? The OSCAR satellites (6 & 7) are waiting for you too 1 Or go 

exotic with meteor scatter or tropospheric dueling. The "Sky is the limit" on VHF SSB and CW. 

- 


TRIO-KENWOOD COMMUNICATIONS INC. 

116 t AST Al ONDRA/GARDFNA. CA 90246 


^ KENWOOD 

MOOBL TV-503 
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@ KENWOOD 

^Wi .* >pacesetter in amateur radio 

















































flea market 


PENNSYLVANIA HAMFEST, September 19. 
1976. Harrisburg, PA at the Park-n-Shop 
Parking Garage. 200 Block Walnut St, in 
Harrisburg. Registration $3.00 per ham. Talk- 
in 146.16 WR3ABV ,94/,94. Info from W3ABF 
or WA3AVX, 


3976 ARRL DAKOTA DIVISION CONVENTION, 

October 1, 2. & 3* 1976, sponsored by St. 
Paul Radio Club. Location is the beautiful, 
new St. Paul Civic Center, 143 W, 4th St,, 
St. Paul. MM, Biggest 4 best convention 
planned since 1933, FCC exams, prizes, 
awards, forums, technical sessions and more. 
Write St. Paul Radio Oub, P, O. Box 30313, 
St. Paul, MN 55175. Registration before Sept. 
12 is $4.50. after the $12th. $6.00, 


Italy write 4IVTT, P-O. 
Bom 37, 120*3 Cantu, Elsewhere 
send $42.00 (U.&.) tor air parcel 
post delivery worldwide. 

Fully guaranteed by the 
originator of the R X Noise 
Bridge. ORDER YOURS NOW! 


I- Z =4 =4. 


BOX 455, ESCONDIDO, CA 92025 
Phone: (7)4) 747-3343 


R-X NOISE BRIDGE 


h* Learn the truth about your 
antenna. 

j a Find its resonant 

frequency. 

v* Adjust it to your operating 
frequency quickly and easily. 


If there is one place in 
your station where you cannot 
risk uncertain results it is in your 
antenna. 


The Palomar Engineers 
R-X Noise Bridge tells you if your 
antenna is resonant or not and. if 
it is not, whether it is too long or 
too short. Ail this in one 
measurement reading. And it 
works just as well with ham-band- 
only receivers as with general 
coverage equipment because it 
gives perfect null readings even 
when the antenna is not resonant. 
It gives resistance and reactance 
readings on dipoles, inverted 
Vees, quads, beams, muitiband 
trap dipoles and verticals. No 
station is complete without this 
up-to-date instrument. 


Why work in the dark? 
Your SWR meter or your 
resistance noise bridge tells only 
half the story. Get the instrument 
that really works, the Pa lomar 
Engineers R-X Noise Bridge, Use 
it to check your antennas from 1 to 
TOO MHz. And use it in your shack 
to adjust resonant frequencies of 
both series and parallel tuned 
circuits. Works better than a dip 
meter and costs a lot less. Send 
for our free brochure. 


SHELBY. NORTH CAROLINA Hamfest, Sept. 
4 & 5. Display and demonstration of OSCAR 
6 & 7 "on'' for this event, Amsat station will 
operate both days-, Jim Stewart. WA4MVI, 
for details. 


ANNUAL GABFEST, September 11, Uniontown, 
ARC. Held on Club grounds. Old Pittsburgh 
Rd., Uniontown. Pennsylvania. 


WR1ACT — Worked All Mass Counties Award. 
SASE to WR1ACT, South Shore Repeater As¬ 
sociation. Box 234, East Milton, MA 02168 
for rules. 


PEORIA, ILLINOIS. Hamfest September 19 at 
the Exposition Gardens (Northmoor Rd,, just 
west of University Ave.), Activities for entire 
family. Swap, prizes, lunch, overnight camp 
mg & dinner available for Sat I8th. Advance 
tickets $1.50 from WA9SCA, Earl R. Kimzey, 
RED 1, Hanna City, IL 61536, 


Stolen Equipment 


The price is $39.95 and we 
deliver postpaid anywhere in U,S, 
and Canada. California residents 
add sales tax. 


DRAKE ML-2 & mounting bracket SIM 11446 
Stolen on evening of June 17 from James R, 
Johns. 24 Fairview Dr,, Middletown, NJ 07748 
(201) 842 8403. 


REGENCY HR2 SN 04-04279 SSN, 313-40-1690 
on inside frame, $50 Reward, Bob Walker. 
W4LPU, 4713 NW 3rd Ct., Plantation, FL 
33317 Phone: 305 792-7015. 


JCOM IC-23Q 2 meter FM transceiver SN 
2406312, with aalt 5 west coast "split-split" 
crystals. Stolen from locked nuto inscribed 
On rear chassis. "CA DLrJ G516583" and 
"KGICS'V Taken June 15, 1976 Contact K6ICS, 
Dr. Michael K. Gauthier. 9550 Gallatin Rd., 
Downey CA 90240 Call Collect 213 923-0131. 


HW-202 with tone burst encoder and HD-1982 
micoder. Transceiver identified inside with 
K4GET or W1HDL call letters Micoder low 
tone oscillator inoperative Stolen in Utica. 
NY June 25, 1976. J. F. Myers, 16 Old*? Vit 
lage Dr., Winchester, MA 01890 or notify New 
Hartford 1 Post, New York State Police, 


TR22C SN 850278 and SWAN 350 SN 

CS47975 from my automobile at Northwest 
Plaza shopping center. Si. Anri, Missouri, 
June 24 If you have information please con¬ 
tact W2ZKE at 1150 Staffler Rd., Bridgewater, 
NJ 08807. 


HERE THEY ARE! 


Transformers 
110 V pri., 10.5 V, 1.5 i 
1 amp sec. 

110 V pri,. Dual 36 V i 
3 amps ....I , i.,^* 

110 V pri.. 35 V 1V 2 


amp & 12 v 

-.$3.00 

T. sec. @ 

. $3,00 

amp sec- 
12.50 


e/$i.oo 

6/$l ,00 
6/11-00 
$1,20 each 
12/$ 1.00 

20 / 11.00 
20/S 1.00 
10 /$ 1,00 
K>/$ 1.00 
20/11.00 

6/S1.00 
6 /$ 1.00 


/ 




I g jj i'g ^ 

H i gh D ome: R ed ... 8/$ 1.00 

Green 6/11,00 \ 

Yellow 6/11.00 \ 

TIL 31 Infrared LEDS $1,20 each 
LED panel mounts 12/11,00 

Capacitors 

5 pf G 15 V . 20/11-00 m 

330 pf fa 15 V 20/11.00 /r 

120 pf ® 5KV 10/11,00 // 

180 pf fa 5KV 10/11-00 / 

.1 mfd fa 200 V 20/11.00 

Electrolytic* 

1000 mfd. .<$■ 6.3 V 6/11.00 

220 mfd fa 16 V 6/11 00 * 

Dynamic Mike Cartridge @ 40 ohm 

$1/50 each 

2V 2 amp, 1000 V PlV Diodes - 

6/11,00 

Line Cord Strain Relief* si—w. 

25/11,00 T 1 * 

5,8 M.H. Chokes 15/11.00 & 

9 V Battery Clips 15/11-00 *** 

Prime NE-2 Neon Bulb* 8/S1.00 ^ 

10 K mini pots . 3/11-00 * 

6.3 mini bulbs with pig tails 

lO/SlTK^-*^ 
LT30Q Headphones; boom dynamic mike; 

600 ohm earpieces $10.00 

Trim Pots 

Miniature style; 5 K 5/11.00 

10 K ,_... 5/S 1.00 _ H 

C.T + S. style: 25 K 5/S 1.00 f 

100 K 5/11.00 

Orders Over $5 wilt be shipped prepaid 
in continental USA 
Use "Check-Off" for complete product catalog. 

HOSFGLT 

eLeCTRONICS 

2610 SUNSET BLVD, 
STEUBENVILLE, OHIO 43925 I—^ 
Phone 614 264-6464 


GREATER SYRACUSE New York Hamfest, 
Sunday, October 9, 1976, 9 to 6 p.m. at the 
Syracuse Auto Auction SJdg. {Rt. 11, 4 mites 
so. of Syracuse). Tickets $1.50 before Oc¬ 
tober 1st; 12.00 at door. Lafayette Apple 
Festival same day — transportation by bus. 
Info & tickets from; RAGS., Box 88. Liver¬ 
pool, IM. Y, 13088. 


DXPO 76, McLean, Virginia Ramada Inn 
(Tysons Corner near McLean — easy access 
from Interstate 495. September 25 & 26, The 
most complete DX Convention ever planned. 
To get on mailing list write: Rosie Lamb, 
WA3NGS, Rt. 1. Box 297, White Plains, MD 
26095, For details On complete DX Technical 
Session: Paul Rinatdo. K4YKB, 1524 Springvale 
Ave.* McLean, VA 22101. 


MIDWEST ARRL CONVENTION, October 8, 9, 
A 10 in Omaha, Nebraska, Holiday Inn Con¬ 
vention Center at 72nd A Grover Sts., Omaha. 
Write AKSARBEN Amateur Radio Club, P. O. 
Box 1173, Omaha, NE 68101. 

ADRIAN, MICHIGAN HAMFEST, September 26, 
1976 at the Lenawee County Fairgrounds. 8 


!#e Tins- 


'iilfUlIK - 


at gate. Flea market, large display area, TaJk- 
m 46.46 52 94 MHz WB2QE 


FACTORY MAIL-ORDER 

CATALOG 

ELECTRONIC EQUIPMENT & KITS 

Standard-Time Receiver 
Z Digital Wall Clock 

□ BCD Calendar Clock 
Digital Desk Clocks 

Z Panel Mount Clocks 
Digital Stop Clocks 

□ Audio Compressors 

□ Security Alarms 

□ Transistor Curve Generator 

The unique 36-page CEl faclory-dtrecl 
catalog completely describes each prod¬ 
uct with technical specifications, photo, 
schematic diagram, and detailed "how-it- 
worka" information. For a free copy (Out- 
side U.S. send St) write to: 


CARING ELLA ELECTRONICS, INC, 

p O. Box 727 □ Upland, Calif 91786 

Phone 714 985-1540 
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6 ‘They (unit make ’em 
like they used to.” 

(lucky for you, if your next 
HF transceiver is a TRITONI 

The new ultra-modem fully solid-state TRITON makes operating easier 
and a lot more fun, without the limitations of vacuum tubes. 

’or one thing, you can change bands with the flick of a switch and no danger 
of off-resonance damage. And no deterioration of performance with age. 

But that’s not all. A superlative 8-pole i-f filter and less than 2% 
audio distortion, transmitting and receiving, makes it the smoothest 
and cleanest signal on the air. 

The TRITON IV specifications are impeccable. For selectivity, stability and 
receiver sensitivity. And it has features such as full CW break-in, pre- 
selectable ALC, off-set tuning, separate AC power supply, 12 VDC operation, 
perfectly shaped CW wave form, built-in SWR bridge and on and on. 

For new standards of SSB and CW communication, write for full details 
or talk it over with your TEN-TEC dealer. We’d like to tell you why “They 
Don’t Make ’Em Like They Used To” makes Ham Radio even more fun. 

TRITON IV $699.00 

ACCESSORIES: 

Model 240 One-Sixty Converter....# 97.00 
Model 244 Digital Readout. 197.00 


w 

TEN-TEC 

SEVIERVILLE, IN. 37882 

EXPORT: 5715 LINCOLN AVE 
CHICAGO, ILLINOIS, 006*6 



Model 245 CW Filter .25.00 

Model 249 Noise Blanker ... 29.00 


Model 252G Power Supply. 99.00 

Model 262G Power Supply/VOX„ 129.00 


More Details? CHECK-OFF Page 126 
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2M, 150MW EXCITER 
432-450 MHz TRIPLET* 
2QW PA, WIRED 


SEND SASE FOR CATALOG, JNCL 
RCVRS, PREAMPS. CONV. ( ETC. 


BINAURAL SYNTHESIZER FOR CW 
- -— AND 


GiiHiural Synlheumr 


MANY OTHER AUDIO SIGNALS. 
USE ON VOICE AND MUSIC. . 
MAT £ STERCQ INTO SIMULATED 
QUAD WITH A ei-SYN 400 IN 
EACH CHANNEL- 


REDUCE [NTERMODULATION 
DISTORTION IN HI-FI SYSTEMS. 
FORM A.f DISCRIMINATORS - 
SEPARATE ftRAFN-WAVE FREQUEN¬ 
CIES WITH LF UN| rs - AND MORI 


Bl-SVN 400 ■ USES ? £A ? VOLT 
RATTfRIES, MATES SUPPLIED 
WITH SLA CONNECTORS 
tUSS BAT TIKIS i m.95 


ASSEMBLED AND PC BOARD h OfMFD 
TESTED PC BOARD MYLAR FILM CAPS 


WRITE FOR BROCHURES AND 
SPECIAL REQUIREMENT QUOTES 


Div of 

Sob Whan 1 Son Elscironicv Inc 
2400 Crystal Dr, 

Fl Myars, FT*. 3390T 
AJI Phonos,: {8131 936 2397 

$*nd 10* lor new catalog 


ALL UNITS WITH INSTRUCTIONS 


AND WITH POSTAGE PAID 


HILDRETH ENGINERING P.O. BOX 3, SUNNYVALE, CA 94088 


amiromcs, me. 


182 BELMONT RD. r ROCHESTER. NY 14612 


a NEW antenna principle 

PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT WffMBH — K,iAST 


KSVRM 


™Vdtki 

A 


BEAM 

ANTENNA 


COMPLETE,L Y NEW ANTENNA 


on!/ 27 inches, high 
by 22 inches wide 


Here Is an ultra compact beam antenna which can be tuned to any frequency between 7,0 and 14,5 
MHz. Weighing only lfl lbs. this antenna may not outperform a full sized beam but it sur* will give 
you your share of DX and stateside contacts. Will handle 1 KW over a 100 kHz bandwidth. 

* Fully weather proof * Hi-Q, attenuates harmonics 

* Mounts easily on TV masting * Comes assembled & tested KITS 1CM0 $94,50 

* Fipure 8 pattern A q cn 

LITTLE GIANT MODEL 100X1000-40 $149.50 

Other models available for 10, 15 & 20 meters Add $3 trans. 

Little Giant Antenna Labs, Box 245, Vaughns ville, Ohio 45893 

Subsidiary "Apollo Products" Village-Twig Co. 

419 - 646-3495 


Incomparable price! 


A SOOmHz {6- Digit ) FREQUENCY 
COUNTER for under 40 cents per mHz! 
Figure it out. It adds up to unheard-of 
savings! With guaranteed quality to 
match and exceed overpriced brands. 
Let us prove it to you now! 


(6~DIGIT/500mHz KIT) 
FREQUENCY COUNTER 


$199.95 assembled 


Perfect for: CBers, Hams, Service Techs, & Experimenters! 

• HAM, C8, A COMMERCIAL BANDS * WIRED & TESTED AVAILABLE - 100H/ Hf ADOUT • fl DIGITS 

* CRYSTAL TIME-BASE * 1Hz OPTIONAL - MASTER CHG J B AMERlCARD OK - ADO $2 SHIPPING 




Increcfa&le counters starling at $45.95 am also available 1 

AJI counters can be lactory wired and lesied Write or can today! 

Box 357, Dept. 61, Provo, UT 64601 (801) 375-8566 


We're Fighting 
Inflation 


No Price Rise 
for 76 fe 


FOR FREQUENCY STABILITY 

Depend on JAN Crystals Our large slock 
of quartz Crystal materials and com¬ 
ponents assures Fast Delivery from us 1 


CRYSTAL SPECIALS 

frequency Standards 

100 KH^IHC 13/UJ .$4,50 

1000 KH Z (HC 6/U1 .. 4.50 

Almost alt CB sets. TR or Rec $2.50 

(CB Synthesiser Crysial on request) 
Amateur Band in FT 243 ea $1 50 

4/S5 00 

80-Meter $3.00 (160-meter noi avail) 

For 1st class mail, add 20‘ per crysial For 
Airmail, add 25V Send check or money 
order No dealers please 
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UHF RF COW NEC TORS 


3f B umjie hate mourn 


Low lovt H f <4nr)Klgii lor Aniiijun Cili^t EGixt 

ju(J IJbur J(yl y UTif Silver [iliited laf f’lujfi HF lOHtluC 

imily 

A Pi JS9 f.awujJ Plug $ «(l 

H V) ,M L I C KtvcpMdc .68 

( M l njxi.il ttighi Aryle Arfjpiri 2 2*1 

f> Pi 25K (n,ivul Junjiun t U 

t UG 17 5/U Adj [?l er l«* RC WU .. JS 

[>M Uiubk Mjk- PLijt I lit 


lor sen Antennas 


Iflt, Main Si Medford Mfl G31S5 

Phon^ Gi7 399J»o 


Larsen Antennas to fit Any Mobile Unit 

Magnetic Mouni oi Gutter Clamp 5/B wave 
Speedy, 2 moiitrs, 220, 450 1/4 wave 


NEW ENGLAND'S 
FRIENDLIEST HAM 
STORE 

Open 9 AM to 9 PM 
Mon. Sat. 


Model 310 001 
Standard Key, 
nickel plated hard¬ 
ware, no switch 
$6.65 

Model 310003 
Standard Key. 
nickel plated hard 
ware, wuh switch 
- $8 .25. 

Model 320 001 
Slo ndard Heavy 
Duly Key with 
nickel plated hard 
ware, no switch 
$ 8 . 20 . 

Model 370 003 
Same as -001 ex 
cept with switch 

S9 35 


SSR 1 

CammLirncdtians 

Ruceivei 


a ! t: 


160 10AT SUPERTUNER 1 

Want an antenna Inner lo match everything 
between 160 and 10 through balanced line, 
coax line and random line, pump out the 
full legal limit and look and sound good 
doing it? SypertunerTM ^ the one for you 
a i just Si 29.50 

160-10 AT 3K SUPER SUPERTUNER™ 

Designed and engineered IP he compatible 
with the lull power highly efficient modern 
amplifier* now available to the amateur In 
our opinion The tmeit tuner on the market 

today, $229.50 

BO 10AT SKYMATCHER™ 

Here's an antenna tuner lor 80 through 10 
merer*, handles full legal [jowlt ,md matches 
your 52 ohm transceiver io a random wire 
antenna, 80 10AT rs yours lor only $99.50 


• SYNTHESIZED •GENERAL COVERAGE 

• LOW COST • ALL SOLID STATE * BOIL I IN AC 
POWER SUPPLY • SELECTABLE SIDEBANDS 

•EXCELLENT PERFORMANCE 

PRELIMINARY SPECIFICATIONS: * Coverage SQO klil la 
30 MHi * Frequency c.m tit* ri-LiiJ aCturalt-1 y |q betli-r 1 r■ l t r■ 
5 kHz * Sanmilivlly lypiL.illy 3 microvolt* lor 10 iff) S 4 N N 
SSB and boner ihan 2 microvafla lor 10 dfi S ♦ N N AM 

• Stleclablt irflebeindf « Bulll-in power Supply 11^?34 
VAC - ?Q' , « * II ih* AC powtr source f»lli me ymi swiichr: •„ 
automatically <u on internal battery pack which uiuns -igbl 
ChteiFs inot supplied! * For reduced our tent drain on PC 
operation (tie dial* da fiat Mghl up unless a reel pgshtndlan 
an thi* from panel is depressed 

The per (or mo nee versnnlity sue and low Cost pi ihe 
SS8 l make it ideal far use as s sund-hy amaleur or 
nDvice-amsieui receiver, shori wave receive) CB monitor 
receiver at genetm purpose laboratory receiver 

Price: S3£s0.0( 


Model SSK * } 
Code practice sef 
wifh key 
SIS. 50 


See Ihe September issue of '73 magaiine for our 
complete catalog 


Novice Crystals 
(Specify Rand Only) 


Make/Mode I 


$4.50 each - LIFETIME GUARANTEE 

Standard Icom Heathkit Ken Clegg 

Regency Wilson VHP Eng Drake And Others 

Please enclose $2.00 for shipping with your order. 



AMECO 


FREE Surprise Gift With Every Order 

Mastercharge and SankAmencard accepted on non discounted orders 
Orders over $1000.00 may deduct 5% Add 52 00 tor shipping and handling on all orders 

Mail your order to Distributor: TUFTS RADIO, 386 Main St., Medford, 
Mass 02155, Phone (617) 395-8280 

PLEASE SEND ME:______ 


Name 

City_ 


Address 
Slate_ 


(Pn (, s f o B Medford Mass An units can be shipped UPS V.i%* residents add 5 - s lav i 


ALL SAND PREAMPLIFIERS 


6 THAU IfiDMtllffS 

* IWe MODELS AVAILAJl, E 
■ mCDHMEKiUD FOB 

HFEEIWI USE ONLT 

* IHtUlOES FOWtB SlfBFlT 


MODEL PLF fmfiloyx a dual gale Fft ptov'dmg ntnwr 
figvrei at 1 5 t D i * db , drpvmdmg upon ibr band 
The wvoL ugnol pa-rlar«ion(c of mail at well 

at imogr Qnd tpuriDut ic|f(ti4« an? greatly improved 
Overall gain U in meet! oi ?0 db Fanpt eon faint 
iwilchirij} that tiamlrn Hie antenna directly to the i* 
Ctivet ar to rh* Preamp, 

Model PIT 117V AC, *0 Hr W.rcd & TrUcd %*4 00 


MODEL PC IP ii idmtital ir» all retpKTl lo ihe PLF #*■ 
ttpl ihat Two n'jvi jl&j i arp uu'd mUcad ol 'Fit FET 
Model PCLP 11 TV AC, 60 Hi Wired & letted 13P 00 


• Solid itate SSB/CW irantceivers 

• 200 waitt P. E .P inbui 

• No irflmmmflr tuning 

• Tha ultimate in sensitivity, selectivity^ and 
ovetload immunity 

• Plus extended frequency coverage for 
MARS operarion when used with 3 Ox 
crystal oscillator, 

?lOx or2l5x ...$649, 

2lOx or 21 5x with noise blanker $GB9 

AC Console 1 I0/22OV .$139 

Portable AC Supply 110/22OV .,.$ 95. 

Plug in Mobile kit . $ 44, 


10x Ost. less crystals 


S 55, 


The Atlas 210x/215x 


DRAKE 


HUT HE ELIMINATE fi CIlTCDC 

with mm drake r I LI Clld 


fcr~.1l fur^-lA-ti 'fc 'Nj ■« 

V 

TV 5200 LP 

rjl«iC 't»Q waCK inpgl ?00 
wail* nn 6 main &:> 
cef»mifiHPHk,.ii i'Si-.1115 


iw >"*<p ivr tfi Is 
9-1 >1 *.t.f <m* 'UM 


TV42 tP 


it X It'Ll I fi-tS'un tiller tlf 
iiahni m iii j i,- UHf cm on 
intj r-«■ i mih- » h ijil alli-riui 

Inn" ill i'l T li.Hl'-r'i (OI 
i; ind uthi'i 

1f*mmirieii 30 wm arm 
ig n r 1 H-11® it HXl * ntllt i ft(jg I 

SO.i,’ W ■ finwrlp't tm*lI kh 

Sto Utk 


TV 3300 IP 

1000 Aitn mai Wtew to 

MH( A III- rig aim n bntlM 
lhan (W aU *b«ya 41 UHf 

SIM MS 

TV 300 HP High Pass Filter 

prrt^idfi mor.i ITur* 4I> llP il 

Ir i*g,L*-(i n ill 5- WHr ■Dtfci" 

Pitif^r l« I hr IV IV> lien*! am j 
ii-m ri nn^iiH iii#r i ft iivy iftO 

mttteii f 0 DS 


\vhy kVu.sU* watts? 


\HH I dl itrr]t, JO^msI poxi'P |nu 

idi i3i n 


II , uu ir 'i'll y^rm^ji* uul ■ LI 1lh« 
pukrtt hi.ufr kiayma fur «ui 1 ill In 
'ikkll 1 ■ it m bi ml I li it ptiwrl m^lfC 
anil V1YK brkilgp will IfII HW *n Yh»u 
mail lor wan) anil rallft tad jktnarr 
aUBukioaninty g[J in liwu witta NK 

anil 1 llnlnrinillk ^W«»l Ufa IW 

Mill 

1 ,'H II all luiml IkpT I| Ihal 

mi nrklh StYK 1 You tan kill il 
iiaitr kfi vn"kr aniantw iift-wii 
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ILLUSTRATION BALUN 


MONARCH 

TB5EM/4KWP 


ILLUSTRATION TRAP 


By the only test lhat means anything . , 
on the air comparison . . + this array con¬ 
tinues 10 outperform all competition . . . 
and has for two decades. Here s why 

* , , Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con¬ 
densers per antenna, Telrex uses 3 o pti- 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 


For technical data and prices on com 
plete Telrex line, write for Catalog PL 7 . 


sysh m:. 
ywt m\ 


labor afwi+t 


MFA-22 DUAL VERSION 

• Transmit and Receive Operation: 
All units have both Simplex and 
Repeater Modes 

• Accurate Frequency Control: 

,0005% accuracy 

• Stable Low Drift Outputs: 20 Hz 
per degree C typical 

• Full 2 Meter Band Coverage: 
144,00 to 147,99 MHz, in 10KC 
steps 

• Fast Acting Circuit: 0.15 second 
typical settling time 

• Low Impedance (50 ohm) Out¬ 
puts: Allow long cable runs for 
mobiles 

• Low Spurious Output Level: sim¬ 
ilar to crystal output 

Prices M FA-22 $325.00 

Shipping $3.00 extra 

send for FL Electronics 

FREE DETAILS „fT„ _ 


STEP UP TO TELREX 

Professionally Engineered Antenna Systems 

^• I_ x_: : I! “TBI DALin* ADDAV" 


TROUBIF FREE 


TOUCH-TONE 
ENCODER 


2j4 1 

— 2 %- 

PP2 

*** 
o« * 
■ P ■ 

1 

liRB 

fllll* 

IOII 

o m o m 

T 

2-11/16“ 

1 


Pat. Pena 
RP-1 


. POSITIVE TOUCH (KEY DEPRESSES) 

• MOBILE * HANDHELD ♦ DESK¬ 
MOUNTING 

► NO POTTED PARTS (CAN BE 

SERVICED) 

UNIT IS SELF-CONTAINED * NO RF 
INTERFERENCE 

► DRAWS CURRENT ONLY WHEN 

BUTTON IS DEPRESSED 
LOW DISTORTION, HI OUTPUT 
LEVEL 

LEVEL ADJUSTMENT ACCESSABLE 
FROM FRONT 

Supplied with: Instructions, sche 
malic, drilling template.all hardware. 
Operating Voltage: 4,5 — 16V, 7,5 
— 20MA. PP1 $55.00, PP'2 
$58.00 (Calif. Res. add 6% Sales 
Tax). New MK5G86 by Mostek. > 


Order To: <plpO 

^Communications 

P.G Box 3435 Dept. A 
Hollywood, California 90028 
(2131 852-1515 




the indispensable BIRD 43 
THRULINE®* WATTMETER 

Read RF Watts Directly, 

0.45-2300 MH i. 1 10,000 watts ±5%. Low 
Insertion VSWR — 1,05, 

Unequalled economy and flexibility: Buy 
only the element(s) covering your present 
frequency and power needs, add extra 
ranges later if your requirements expand- 

AUTHORIZED 

BIRD DISTRIBUTOR 

WEBSTER COMMUNICATIONS 

115 BELLARMINE 
ROCHESTER, MICHIGAN 48063 
' (313) 375-0420 

■T.M of BIRD ELECTRONIC CORP. 


SUPER CRYSTAL 

THE DELUXE DIGITAL 

SYNTHESIZER!! 


HW-202 

OWNERS 


* ' 4 » “ 

NOW HEAR MORE OF WHAT 
IS HAPPENING. ADO A 
SCANNER TO YOUR HW-202. 

* Six ut ir> VIMHU. I HUM FROM WfTH NO 
HOPS TO DRILL • EASY TD INST t LI USLV Iff 
■ mmmoiJHi *ikis roniNNiti * \omnitv 

in UT ■ UNOMATH U IY MUI'S M ANMV, 
EITHER % HEN SIGNAL IS RtUIUM ok Till 
MAki I'lYill himciN SELECTION * hOFSN'I 
tHUK THU KITH NORMAL 

i iPi r u i n % * rowpun r n aske msli a 

TESTED ANDOUARAMtE li 

ONLY $24.95 
PLUS $1.00 SHIPPING 

* rc orgli Hrtiikn h jh1i 3 V Na k-v 1i \ 

DESIGNED BY 
WB4QDB/LARRY SANDLIN 


SANDLIN 

ELECTRONICS 

ENGINEERING 

! J o m\ 

M VH ILM /. L \ tiwir 

reu niriM ■ 40 'nftbMMJ 
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Use This Handy Order Form 


Make this 
comparison: 

The GTX-1 gives the high 
quality performance that 
compares with Motorola, GE, 
RCA or any other hand-hefds 
that sell for $700 or more. 


2 ter FM t 100 channel comb 
nat*ofis> 30 watts with factory 
installed tone encoder {IncI* 
146.94 MJHrJ 


2 meter FM, 100 channel combing 
tions. 30 watts (IncL 146.94 MHj) 


2-meier FM, 10 channels, 10 watts 
(Xtals not included) 


Check these 
features: 

Small: only 8"x2.6"xl.28"... 
Appearance: slim silhouette 
all black metal , . , Service* 
able; easy access to sepa¬ 
rate receive and transmit 
circuit boards . , , PLUS; 6 
pole xtal filter for superlative 
receiver operation , * . and: 
trimmers on receive and 
transmit xtals: standard 10.7 
MHz 1st IF. 

and specs: 

Rec. Sens,: ,2^v for 12 db 
SINAD . . . Adjacent chan* 
nel rejection; ±30 kHz 55 
db , . * Spur. Resp,: more 
than 65 db * . , Audio Out¬ 
put: 500 mw * * . Power out¬ 
put; Hi 3 w, Lo 1 w . , . 
Audio Quality: Distortion 
free, crisp, clear receive and 
transmit. 


2-meUr FM, 10 channel 30 
A-itts with pushbutton frequency 
selector <1nc1. 146.94 MHi) 


2-meter FM, 6-channel, 3.5 watts 
Hand Held 


Operate Auto Patch 


Same AS GTX-1, plus Factory 
installed Tone Encoder 


□ TEI Tone Encoder Pad for 

Ding in installation on most 

amateur transceivers @ $59.95 $___ _ 

□ TE-II lone Encoder Pad for installation on 

most Hand Helds @ $49.95 $ 

□ PS1 AC Power Supply for use with all makes 

of transceivers 14 VDC 6 amps @ $69.95 $ 

and the following standard crystals @ $4.50 each $ 
Non standard crystals @ $6.50 each: $ 


Look 

at the Price 


ACCESSORIES FOR GTK I and GTX IT 


2 Meter 6 channel 
Hand-Held 
(without encoder] 


with Built-In 
Tone Encoder 


FI PS-2 Charger for GTX-iff) battery pack 

$39.95 S. 

□ 6LC-1 Leather carrying case $12.95 $ 

□ TE-llfi Tone Encoder (for use wilh GTX-11 


GENAVE stocks most common 2-M 
Xtals for immediate delivery 


Add S4 per Radio for Shipping 
Handling, and Crystal Netting 


Payment by: 

□ Certified Check- Money Order Q Personal Check 

□ C.O-D. Include 20% Down 

Note: Orders accompanied by personal checks wilt require 
about two weeks to process. 

20% Down Payment Enclosed Charge Balance To: 

Q BankAmericard #_—_ Expires --- 

Q Master Charge #- - Expires - 

□ interbank #._Expires _--, 

IN residents add 4% sales tax:| * 

CA residents add 6% sates tax:/ 

AN order s shipped post paid within continent at U.S. 

(allow S weeks delivery.) 


414t Kingman Or., Indianapolis, IN 46226 
Phone-in order* accepted (317 +5460111) 


NAME 


ADDRESS 


AMATEUR CALL 


STATE & ZIP 


CLIP OUT AND ORDER NOW 


■ CLIP OUT AND ORDER NOW 
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B j s e d on modern 
psychological techni¬ 
ques — This course will 
take you beyond 13 
w.p.m. in 

LESS THAN 
HALF THE TIME* 


* No Books To Read 

* No Visual Gimmicks 
To Distract You 

* Just Listen And Learn 


Album contains 
three 12'" IP s 
2 Vt hr, instruction 

Available in cassette also tor only $10,95 


Superb quaNtyt 


•5 A counter-offer you can t refuse! ft's rodt-bottom 
price and sky-tiigh quality make it your best buy! 
We've proved it to thousands. Let us prove it to you! 

* 100mHz Readout * Ham. CB. & Commercial Bands 

* 1 Hz Opt lonal * Masts r Chg. B. A merica rd OK 

* Crystal Time-Base • Add $2 Shipping 

All counters can be factory wired and tested 


{250 mH* Kil) 


E30mHjt Kit) 

6-DIGIT FREQUENCY 
COUNTERS 


NEW 

Apartment / Portable 

apt, roof or patio, 
camper, trailer, mo¬ 
tor home, Alf bands 
80 10. folds to 5' 

easily. 13' height, 

80 40 20 15-10 $49.95 


VERTICALS — complete with Universal Mounting Base, Folds 
to 5' for Easy Transport, Hvy. Duty Aluminum Tubing. 

20/15 trap. 13' hgt. $79.95 160 compact 23' hgt. $44.95 

40/20/15 trap 22' hgt. 44.95 SO compact 20' hgt 39.95 

90/40/20 trap 30' hgt 69,95 40 compact 15' hgt. 34.95 

80/40/15 trap 20' hgt, 59,95 20/15/10 fulT size vertical 29.95 

JO meter cov. tor above add 9.95 


TO ORDER Include SI 95 shipping ES2.95 West Coast) 
24 hour shipment. 30 day guarantee 
For Info: SA5E or 1st Class Stamp, 


Include Interbank a and 
Expiration date on Credit 
Card orders. 


The Midwest's Newest 
Amateur Radio 

Dealer 


M»G 


IDIOM ELECTRONICS, INC. 


2506 S. BRENTWOOD BOULEVARD 
ST. LOUIS, MISSOUR163144 


Phone (314) 961-9990 
AMATEUR RADIO SALES AND SERVICE 


We Stock: 

Atlas Icor 

Brown Bros. Keys Info 

Collins Ken 

Drake Mos 

Hustler Reg 

Hy-Gain Star 

PLUS MANY OTHER LINES 


Icom 

Info-Tech 

Kenwood 

Mosley 

Regency 

Standard 




ANTENNA SUPERMARKET, PO Box 338 , Dept H t Chambers burg PA I720J 


DIPOLE AND WIRE ANTENNA KITS, complete with HI Q BALUN, 100' rope, copper 
antenna wire and insulators. 


80/40/15 parallel dipole 
40/20/15 parallel dipole 
80/40 trap rtipole 
40/20 trap dipole 


$36,95 160 short, 130' length 

$30.95 80 short, 63' length 

$41.95 40 short, 33' length 

$36.95 Single band models from 


$36.95 

$31.95 

$28.95 

$24.95 


BARRY ELECTRONICS 
HAM HEADQUARTERS 

Stocking Distr, for: Bird Wattmeters, Col¬ 
lins. Drake, ICOM, VHF Eng.. EBC* Venus, 
B & W, Millen. Antenna Specialists, Hy- 
Gain, Mosley, CushCraft, DX Engineering, 
Savoy. Ten-Tec, Trl*Ex, VibropTex — 
THOUSANDS OF TUBES A SOCKETS IN 
STOCK — . — HAM IJ ROTORS 
In Stock for immediate delivery; Me* KLM 
Multi 27Q0, kom IC22S* Drake FS-4, Linen An* 
ten has, Sun third 146 A. new Collins KWM2, Eiiuae 
3877, 8122, 8072, 5728. 

WANTED FOR CASH. 61&T, 49QT, R1051, T-827, 
PRC74, ARC 102, ARC 134. Cash or trade far new 
hart gear. 

Top Trade* giten on your used Collins gear! Fair 
Dealing since 19381 Write for best deals! Export 
inquiries expertly handled. Hours: Mon.-Frl. 9:00* 
6:0Q r Sat. 10:00-5:00, We buy unused tubes, vac¬ 
uum variables and revr* for cash, Send your list to: 

Barry Electronics 

512 BROADWAY, NY, NY 10012 
212-925-7000 




CURTIS KEYER 
CHIP $24.95 

group rats .$ 7.95 


1043:1C only, 50-tip group rata .$ 7.95 

8043-1; 1C, PCS. Manual .$24.95 

8043-2; SamMttt . ... $ 49.95 

Add tor air povtaga anil handling ... $ 1.50 
i Set Fqh 75 CQ. Apr 75 HR. F*b76Q&T. Radio Handbook 751 
KB 4200 Keyboard K flyer (Oct 74 Q$T) ... $549.95 
EK42D/KM420 Keysr/Memory (Oct 73 QST) $439.90 
EK43G CMOS Ktyar (FeO 76 QST I .... $124.95 
IK440 InUmctoksyar (Mar 76 QST) .$224,95 

Curtis Electro Devices Inc. ~ _ 

[41S1M4J1M MjDHBQI Wiiiwpu'm 

Boi 4M0, Maunliln View, CA 94040 


Shortwave Listening 

1976 World Radio TV Handbook - SI0,95 
Gated 1000/100/59/25710 kHz Calibrator - S54 00 
Barlow Wad lay A R.L. Drake Receivers 
1976 "Cortfidemial" Frequency List - $5.45 

GIIFER, Box 239. Park Ridge, NJ 07656 


MODSET: precision modulation 
measurements for AM SSB, 0.2 to 
300 MHz, $29.50 (Kit: $19.50) 

D. R. CORBIN MFG. CO. 

P. O. Box 44, North Bend, Ore. 97459 




LEARN RADIO CODE 


fiufco 


P.O. Box 357, Dept. 54, 

Provo, UT 54601 (801) 375-8565 


EPSILON Bft] RECORDS 


508 East Washington St.. Areola, IL 61910 
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installation an 


Gimme rcia I, and Aina t eu r commun i ca - 
tions: a digitally'synthesized 4(H)-channel 
te VHP transceiver and AC power supply. 
^ Hi is 2-meter tra 1 1 scei ver gives you 

Ij' “Power On' training Ihen we help 
' you get your f : CC Amateur License 
■ with special instructions so you can go 
j on the air. 


Over a million men 
have enrolled with NR1 

Send for the free NR I catalog and discover 
why more than a million men like yourself 
have chosen the NRI way lhe right way to 
get ahead Read how you learn from bite 
size lessons, progressing at vour own speed 
to your FCC license and then into the 
communications field of your choice, 
There's no obligation and no salesman 
will call. 


maintenance. Start training 
now, the NRI way, to get 
your PCC license and 
qualify for one of a 

these openings. 


/ A The complete program includes 48 
^0 lessons, 9 special reference texts, and 
Y 1 ^ training kits. Also included are: 

* your own electronics Discovery Lab, 
a new Antenna Applications Lab, an 
Optical Transmission System, CMOS 
Digital Frequency Counter, and TMOM 
The course covers AM and PM Trans 


Learn on your own v? 

400-channel, digitally- 
synthesized VHP Transceiver 




'i l ? J;, - 

cTTTiTittTuitp 

TTirnT 



The NRI Complete Communications 
Course teaches you to service and adjust 
all types of two-way radio equipment 
(including CB), using the one unit that 
is best equipped to train you for CB. 


mission Systems; Radar Principles: Marine, 
Aircraft, and Digital Electronics; and Mobile 
Communications, You must earn your first 
class radio telephone FCC license or you 
get your money back 


Send coupon 
now for 

FREE NRI catalog 



H coupon is missing, 
write to NRI Schools, 
McGraw Hill 
Continuing Education 
Center, 3939 
Wisconsin Avenue, 
Washington, 

D.C 20016 


Rush the free catalog of my choice {select 
only one, please). No salesman will call. 

; Cornpi*'!? tlflcirwici *" r( ' CB 

* ICC * A^truh Mobile Mnfirte EtacffoniC-S 

Ct) Spt?ciolii(i Cocine 
Amoiem Rndia 
fiuvi nnj Ad^nnci-d 
\ 1 IrsduiiMol oncl Ruvne« Ekcifomcji 
Oifliftil Compuler 

ftacffOrtlci * Ei&c^OfTic lifchnolopv * Bos* SaCtfQAiCi 

EV A.idio V''v>£ 

Choose from 5 courses 
Appliance Sfl'vicirta 

Hi. m ■ & Pnjje'.^iori.ii Reaxjei 

Agroniofi^r 

Mir.^ - A.Jr ■ ■ .■ i in i-’i ■ '3T1 * 1 r... j,, ti \ fi-is i 
UpLKJiis 

A ur*i An ' i:irsdi’'i>rnrig 

Air C ijrnli I lonmg A Reb igei ratio n 

Bn. A i [ ■ ... ■, $,*r- j nij ■ ■ -,••••“ Ac 

Ccindii.o-nmj Rehigeratioo & Healing 


NRI SCHOOLS 

r , — McGraw Hill Continuing Education Center 
S I wf 3939 Wisconsin Avenue. 

I*mi Woshin 9 ton - DC 20016 

APPROVED UNDER Gl BILL ,1 Takn I> h ' iieeei ptirpijv* , v 

Chuvk box lur details 


I 




Sm p^i 


Age 


iPlen^e PimM 


Cp^v 'Siote.Z<tJ- 


A rei ned Mr*nil01'ci r " Jl 11 " 1 H ; .ini ■■ 
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Ham Radio's guide to help you find your loca 



Alabama 


LONG'S ELECTRONICS 

3521 TENTH AVE. NORTH 
BIRMINGHAM, AL 35234 
800-633-3410 

Call us Toll Free to place your order 


California 


HAM RADIO OUTLET 

999 HOWARD AVENUE 
BURLINGAME, CA 94010 
415-342-5757 

Northern California's largest 
new and used ham inventory. 


HENRY RADIO 

931 N. EUCLID AVE. 

ANAHEIM, CA 92801 
714-772-9200 

The world's largest distributor of 
Amateur Radio equipment. 


HENRY RADIO CO., INC. 

11240 W. OLYMPIC BLVD. 

LOS ANGELES, CA 90064 
213-477-6701 

The world's largest distributor of 
Amateur Radio equipment 


M-TRON 

2811 TELEGRAPH AVENUE 
OAKLAND, CA 94609 
415-763-6262 
We service what we sell. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world's Radio Amateurs 
since 1933. 


Colorado 


C W ELECTRONIC SALES CO. 

1401 BLAKE ST. 

DENVER, CO 80202 
303-573-1386 

Rocky Mountain area's complete 
ham radio distributor. 


Florida 


GRICE ELECTRONICS 

320 EAST GREGORY 
PENSACOLA, FL 32502 
904-434-2481 

Your Gulf Coast Drake & Kenwood 
dealer. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5935 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60646 

312-631-5181 

Headquarters for all your Amateur 
Radio needs. 


KLAUS RADIO, INC. 

8400 NORTH PIONEER PARKWAY 
PEORIA, IL 61614 
309-691-4840 

Let us quote your Amateur needs. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 

Chicagoland's Amateur Radio 
leader. 


Indiana 


HOOSIER ELECTRONICS 

P. O. BOX 2001 

TERRE HAUTE, IN 47802 

812-238-1456 

Ham Headquarters of the Midwest. 
Store in Meadow Shopping Center. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER P.O.B. 4327 
OVERLAND PARK, KS 66204 
913-381-5901 

Amateur Radio’s Top Dealer. 
Buy — Sell — Trade. 


Kentucky 


COHOON AMATEUR SUPPLY 

HIGHWAY 475 
TRENTON, KY 42286 
502-886-4535 

Ten-Tec dealer — Call 24 hours 
for best deal 


Massachusetts 


TUFTS RADIO ELECTRONICS 

386 MAIN STREET 
MEDFORD, MA 02155 
617-395-8280 
New England's friendliest 
ham store. 


Michigan 


AUDIOLAND 

36633 SOUTH GRATIOT 

MT. CLEMENS, Ml 48043 

313-791-1400 

All major brands, new/used 

equipment & accessories. 


PURCHASE RADIO SUPPLY 

327 E. HOOVER 
ANN ARBOR. Ml 48104 
313-668-8696 or 668-8262 
We still sell Ham parts! 


RADIO SUPPLY & ENGINEERING 

1203 WEST 14 MILE ROAD 
CLAWSON, Ml 48017 
313-435-5660 

10001 Chalmers, Detroit, Ml 
48213, 313-371-9050. 


Minnesota 


ELECTRONIC CENTER, INC. 

127 THIRD AVENUE NORTH 

MINNEAPOLIS, MN 55401 

612-338-5881 

ECI is still your best buy. 


Missouri 


HAM RADIO CENTER, INC. 

8342 OLIVE BLVD. 

P. O. BOX 28271 
ST. LOUIS, MO 63132 
800-325-3636 
Call toll free. 


MIDCOM ELECTRONICS, INC. 

2506 SO. BRENTWOOD BLVD. 

ST. LOUIS, MO 63144 

314-961-9990 

At Midcom you can try before you 
buy! 
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mateur Radio Dealer 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
Icom & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since "55". 


New Mexico 


JIM’S TV AND ELECTRONICS 

805 N. FIRST 
GRANTS, NM 87020 
505-287-8148 

Stocking icom. Sales & service open 
6 days. 


New York 


ADIRONDACK RADIO SUPPLY, INC. 

185 W. MAIN STREET 
AMSTERDAM, NY 12010 
518-842-8350 

Yaesu dealer for the Northeast. 


CFP COMMUNICATIONS 

211 NORTH MAIN STREET 
HORSEHEADS, NY 14845 
607-739*0187 

Jim Beckett, WA2KTJ, Manager 
Dave Flinn, W2CFP, Owner 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 


HARRISON 

"HAM HEADQUARTERS, USA" 
ROUTE 110 & SMITH STREET 
FARMINGDALE, L. I., N. Y. 11735 
516-293-7990 

Since 1925 . . . Service, Satisfaction, 
Savings. Try Us! 


Ohio 


UNIVERSAL SERVICE 

114 N. THIRD STREET 
COLUMBUS, OH 43215 
614-221-2335 

Give U.S. a try when ready to buy. 


Oklahoma 


RADIO STORE, INC. 

2102 SOUTHWEST 59th ST. 

(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY, OK 73119 
405-682-2929 

New and used equipment — 
parts and supply. 


Oregon 


OREGON HAM SALES 

409 WEST FIRST AVENUE 
ALBANY, OR 97321 
503-926-4591 

Yaesu dealer for the Northwest. 


Pennsylvania 


ARTCO ELECTRONICS 
302 WYOMING AVE. 
KINGSTON, PA 18704 
717-288-8585 

The largest variety of crystals 
in N. E. Penn. 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 

SOUDERTON, PA 18964 

215-723-1200 

New & Used Amateur Radio 

sates and service. 


"HAM" BUERGER, INC. 

68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
215-659-5900 

Communications specialists. 
Sales and service. 


HAMTRONICS, INC. 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same location for 25 years. 


South Dakota 


BURGHARDT AMATEUR CENTER 

124 FIRST AVE. N.W. P.0. BOX 73 
WATERTOWN, SD 57201 
605-886-7314 

America’s most reliable Amateur 
Radio Dealer — Nationwide! 


Texas 


ALTEC COMMUNICATIONS 

1800 S. GREEN STREET 
LONGVIEW, TX 75601 
214-757-2831 

Specializing in ham equipment for 
the Ark-La-Tex. 


TECO ELECTRONICS SUPER STORE 

1717 S. JUPITER ROAD 
GARLAND, TX 75040 
800-527-4^2 

Call Toll Free for Service Today! 


Virginia 


ARCADE ELECTRONICS 

7048 COLUMBIA PIKE 
AN NAN DALE, VA 22003 
703-256-4610 

Serving Maryland, D.C., and Virginia 
area since 1962. 


Washington 


AMATEUR RADIO SUPPLY CO. 

6213 13TH AVE. SO. 

SEATTLE, WA 98108 
206-767*3222 
Amateur center of the 
Northwest. 


Wisconsin 


AMATEUR 

ELECTRONIC SUPPLY, INC. 

4828 WEST FOND du LAC AVENUE 
MILWAUKEE, Wl 53216 
414-442-4200 

Open Mon & Fri 9-9, Tues, Wed, 
Thurs, 9-5:30, Sat, 9-3. 
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BULLET 

ELECTRONICS 

P. O. BOX 1465 

LAKE WORTH, FLA. 33460 


NO COD's Add 5% (or air mail (T* 


TRANSFORMER 
sQ SPECIAL 

- Please include 

L 50c shipping on 

■ each XFMR ordered 

#304 - 15V @ 500 mi ._.. $1*10 

#306 * 24V ® 300 ma & 150V @ 25 ma 

99 

#307 * 24V @ 100 ma & ISV @ 500 ma 

$1.50 


HARDWARE 

ASSORTMENTS 

8 oz, of useful electronics hardware. 
Includes 4 / 40 , 6/32 & 8/32 & 
2/56 machine screws and nuts. 
Also flat & lock washers, ALL NEW. 

$1.89 


CAPACITOR 

ASSORTMENTS 

We bought a huge quantity of var¬ 
ious electrolytic values. All are 15 
to 50 volt units from 20 to 1000 
mfd. TRUST US! 

Assortment 12/1.00 


9V 

BATTERY 

CUPS 

Fits standard 
9 volt batteries 

12/1.00 


SPECIAL 
LIMITED QUANTITY 

Large 30VCT transformer @ 12 
amps! Super for power supplies or 
battery chargers, 

$16.95 UPS shipping paid 


2N3904 TRANSISTORS 

SPECIAL THIS MONTH ONLY 
<NPN SILICON) 

12 / 1,00 


NOW AVAILABLE IN KIT FORM 

6:1,4:1 and 1:1 Baiuns 

• Frequency Range 3-30 MHz 

• 2 KW Rating 

• Lightning Protection Built In 

All Prices Postpaid in USA / Add Shipping outside USA 

Shipping Wi. 1 lb. 

[California Residents Add 6 r ’ Sales Tax) 



r+ 

Sq 


FIVE NINE PLUS 

3402 Campus 
Claremont, Ca 91711 
(714) 62M658 


6: t Assembled — 22:95 
Kit - 16.95 

1:1 & 4:1 Assembled - 16.95 
Kit - 11.95 
Case Only — 7.95 
Core Only — 3.50 


Antenna Products for the Amateur 


SUB-AUDIBLE GENERATOR 

for FM "" iu " — 


* Inexpensive multi lone 
system 

■ Compatible with PL- 
CG QC 

* Low distortion sine- 
wave 

4 Adjustable frequency 
(98 250 Hr), Lower 
available 

* Rugged, plastic en¬ 
cased with leads, easy 
to mount 

* Input 8-18 VDC un¬ 
regulated 

- Excellent stability 



.5 $ ,6 i ,fl in. 


Lyio Products 
P 0 Box 2083 
San!i Clara Caht 




Price $19 95 

Calif, res. add 6% 

Freq, set at factory $5,00 extra 
Send for more information 


Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 

CATALOG 


New ITEMS . . . New BARGAINS! 

FREE UPON REQUESTl 

If you haven't received mi new Cata 
tog, wrile for free copy today Address: Dept. HR 


WORLD RECORD 

6-BAND ANTENNA 

won WGTYP QRP ARC 
1,000,000 miles/watt award. 

THE JOYSTICK VFA 

160 thru 10 plus MARS, BC & SW 
TRANSMIT RECEIVE 

Only 7* long, with ATU, easily as¬ 
sembled. Air Mail from UK manuL, take 
advantage of exch. rates and save! 

SYSTEM ‘A* $69.90 

250 w, p.e.p. 

SYSTEM M 1 $91,33 

500 w, p.e.p, (improved Q on receive) 

SEND MASTER CHARGE NUMBER OR 
CHECK OR ASK FOR BROCHURE 

Partridge (HR) Electronics Ltd, 
Broadstairs, Kent, England 
G3CED Phone Thanet 62535 G3VFA 


# i * 4 * * 



o 


© 


C1/1/ Setu/in' Machine 

[AMBlC MEMORY KEVER WITH DOT 
AND DASH MEMORIES STORES UP TO 
EIGHT DIFFERENT MESSAGES IN 2048 
BITS OF MEMORY 


$137.00 


Prepaid Shipping USA 


1016 E. EUREKA * Box 1105 * LIMA, OHIO ■ 4S802 


H. ALAN HARP WA4SVH 

718 MAGNOLIA DR. 

LAKE PARK, FLA. 33403 


FAST SCAN AMATEUR TELEVISION EQUIPMENT 


• SOLID STATE 

• BROADCAST QUALITY 
PERFORMANCE 

• FOR TECHNICAL DATA 
AND PRICING, 

WRITE TO: 



AX-10 TRANSMITTER 





AM-1 A RCVR MODEM 


APTRON LABORATORIES SOX 323, BLOOMINGTON. IN 47401 
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7577525 


30 4£? U'- 


Our little dual meter SWR bridge indi¬ 
cates relative forward power and SWR 
simultaneously. 

The unit is capable of handling up 

to 1000 watts __ 

and will Indicate AMW 

1 1 to infinity A 


SWAN METERS HELP YOU 


' A*” r* ■?- j 


VSWR from 3 5 MHZ to 150 MHZ on 100 
microampere meters ideal for mobile 
or home operation with low in-line 
insertion loss, 

use your Swan credit card Applica¬ 
tions at your dealer or write to Swan 


A sNtwijjjiUv Of Cubic Corporation 


305 Airport Rd Oceanside. CA 

9205-1 (714) 


SWR Bridge for 21.95 


ip™ « F0BOce*mi&> CAi 


DIPOLE /ANTENNA CONNECTOR 


/■—-yO-fT HVf-OUE IHQ-U dtpdft cnringtlni 
I ° 7/ 7 h*l coil SO ? W WltH iTHTlJf!) iriln 

jC y hlltd hIrhIk body Id Kopt 

l f. Oil * f*L pi LI It Ml llwdMfW pnp 

,-'»J Clp trtfli hrliiiici dry Infrlrvc 

tmrvi include it CiiidroritcELl A( you* 

M / o< 9S p«yi|md Coitt 

i/ Pdnipn rmuUlori 7/L99. 

BUD WIG MFG. Co. F*0 Bd. 9ZH. Rimon*. CA 


CASH for 2-way ™ 

MOTOROLA, GE. RCA. ETC. EQUIPMENT 

MOBILES, BASES, PORTABLES. MOBILE- 
TELEPHONES REPEATERS, REMOTE CONTROLS, 
TONE EQUIPMENT, 2 WAV TEST EQUIPMENT 
Operational Units Only 
Commissions/Finders Fees 

CAL COM SYSTEMS, INC. 

701-51A KINGS ROW, SAN JOSE, CALIF. 95112 
Telephone 24 Hours 408/998-4444 _ 


SYNTHESIZERS 


We have the worlds largest selec¬ 
tion of synthesizers for receivers, 
transmitters and transceivers. For 
complete details see our 1/3 page 
ad in the April 1976 issue of this 
magazine or call or write for addi¬ 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EDT, (212) 468-2720 

VANGUARD LABS 

196-23 JAMAICA AVENUE 
HOLLIS, N. Y. 11423 


FEATURES 

8 Digit Display 

Urge .3" LED Readout* 

Automatic Op Placement 
Resolution to 1 Hi 
High Input Sensitivity 
Automatic Input Limiting 
Input Diode Protected 

Selectable Gate Times, 1 ms and 1 sec. 
Provision for 10 sec. 

High Stability 10 MHz Crystal Time Base 
Plug-in Time Base 
Plug-in Presenter 


MODEL CTR-2 


SPECIFICATIONS BASIC 


WITH PRFSCALER 


Frequency 
Input 2 
Sensitivity 

Range 

Max. Input Voltage 
Time Base 

Power 

Size 

Weight 


50 MHz 5C 

1 Mcg/ZOpI SC 

30 mv @ 50 MHz 15 

10 mv 9 25 MHz 

10 Hz to 50 MHz 1C 

LZOv RMS to ID MHz 2. 

10 MHz XTAL 
± 2 ppm 15* to 55*C 

117V 50/6QHZ 15W 

8.8" t S* i 2.8" 

(223.5 x 203.2 x 71.12 mm) 

3 lbs., 10 oz. 

U.64 k.g.) 


500 MHz 
50 ohm 

150mv ® 500 MHz 


10 MHz to 500 MHz 
2.5V 


Kits include all parts, drilled and plated PC 
boards, cabinet, switches, hardware and a 
Complete instruct ion manual including cali¬ 
bration Instruct forts. 

Factory assembled units are tested and cali¬ 
brated to specifications. 


DAVIS ELECTRONICS 


PRICES MODEL 

50 MHz Kit CTR-2-50K *199.95 

500 MHz Kit CTR-2-500K 249.95 

50 MHz Factory Assembled CTR-2-50 289.95 

500 MHz Factory Assembled CTR-2-500 349.95 

Please add $2.00 shipping 


636 Sheridan Drive, Tonewanda, N. Y. 14150 
(716) 874-5848 


ASmtaw 

(LfCTHOMlC* 


3 I 


>■ ■ 


u * 


GIVE IT YOUR ALL 
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fhp TS 700 ^KENVvuOl 

Ti<jnsci'<vur Solid Udte ? mtTei% 
SSB FM CW AM 


S700 
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12 PRICE 


Regardless of size of order 

,45 74% ,40 74173 1.70 74197 1.00 MH 0078CN Z.95 MEMORIES 

25 74100 1.50 74174 1.90 7419S 2.20 0G25CN 2.00 MH1101N 2.10 

1 00 74107 .45 74175 1.90 74200 7 00 Q026H 2.75 lOOO 11G3N 4.00 

1,00 74122 50 74177 .90 D026CG 4 00 Series 2602N 3 95 

1 00 74123 1.00 74180 -95 74SOO 10102 .75 7489N 2.50 

1 10 74141 1 10 74101 3.55 Series AH 10105 .75 8223N 3 00 

1 15 74145 1.10 74182 95 74S74 1.00 OQ14D 9 00 10105 .75 B225N 2 50 

.35 74151 1.25 74184 2.25 74S86 1.75 0014CD 4.00 10107 .75 5260N 3.B5 

25 74153 1.40 74185 2 25 745112 1.95 015ICO 4,50 10109 75 5230N 4 50 

.40 74155 1.25 74109 3,00 74S113 1 50 0126CD 4.50 10110 .75 5725N 3 95 

.40 7415? 1.40 74190 1 50 745151 1.50 10111 .75 5736N 4.95 

45 74101 1.55 74191 1,50 745153 2.25 OH 10112 .75 573BN 4.25 

.80 74162 1.45 74192 1,25 745157 1.95 0008CH 3.50 10117 .75 -——--- 

45 74163 2.40 74193 1.25 74S200 7 95 Q0I1H 7.00 10118 .75 8T20 1.75 

1.10 74164 2 40 74195 1 00 OOlfeCN 2,75 10119 .75 

90 74170 2.90 74196 1.25 0Q17N 2.50 10121 .75 


7400 7439 

Series 7440 

7400 .17 7441 

7401 ,17 7442 

7402 .17 7445 

7403 ,17 7446 

7406 ,45 74 4B 

7410 .17 7454 

7413 .75 7460 

7417 ,45 7472 

7425 ,35 7473 

7426 ,35 7474 

7430 ,25 7475 

7432 .25 7476 

7437 ,45 7483 

743S .45 7492 


1. Add 50< for postage & handling on order* under 510. 

2. All ilcrm guaranteed, 3. Send SAS£ fqr Bargain FEyor. 

4 SEND YOUR ORDER ALONG WITH CHECK OR MONEY ORDER TO: WEIRNU 
P 0 8ox 942, Colton, CA 92324 (Calif, residents include 6% lax}. _ 


P0 Sox 942, Cdlbn, CA 92324 
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PLUS 75f 
Poit age C< 
Hind l tng 


An easy-to-buikJ 50mHz (6-digit) 6- 

Frequency Counter for a measly $25! FREC 

Standard easy-to-find parts, too! (Unlike 
other kits.) Any Radio Shack has them, 

Uses 7 segment LED readouts — no 
scarce Nrxie* tubes! No tricky crystal 
ovens, either! 

Kit indudes a dassy cabinet with front 
panel, PC boards, hardware, instructions, 
and diagrams, A proven design! An I 

unbeatable offer! ^ 

mm m Write or call today! 

wMm |v#A p ° Bo * 3S7 - ^ 

J ^1 wmm Provo, irr B46oi (sot) 375-8566 


frOIGU (50 mHz Kit) 

FREQUENCY COUNTERS 


PARTS PANIC!! 

Having parts problems such as Minimum Orders, Unanswered Letters, 
Uninterested Suppliers, Too Much Time at Flea Markets? 

Let Gp Rp Whitehouse & Co*, the New Parts Specialists solve your 

problems. N0W IN STOCK 

Transmitting Variables — Roller Inductors — Counter Dials 
Air Wound Coils — Couplings — Knobs — Receiving Variables 
Toroids — RpFp Chokes — Coil Forms and more 

From 

Millen - E, F, Johnson - Barker & Williamson - JW Milter * Hammarlund 

Send First Class Stamp for Flyer 

G. R. WHITEHOUSE & CO. 

^ JO NEWBURY DRIVE, AMHERST, N. H. 03031 ^ 

'S**** “The Parts Finders” 


says: 


You can really "ham" it up with 
our great line of transceivers! 


QUALITY 

USED TEST EQUIPMENT 
TEKTRONIX 

Oscilloscopes 
Plug-ins 

Signal generators 
Probes 

HEWLETT PACKARD 
Meters 
Probes 

For a catalog, write: PTI 
Div. 16, P.O. Box 8699, 
White Bear Lake, Mn, 55110! 


radfOi inc 


2602 E, Ash Ian 
Fresno, CA 93726 
Phone 1209*224 5111 


FIRST CLASS FCC LICENSE 

CIE will help you pass the govern¬ 
ment-administered First Class FCC 
License exam , . . broaden your ca¬ 
reer opportunities in electronics. In* 
depth electronics career training to 
help you add to your technical skills 
and knowledge, prepare for valuable 
First Class FCC License at the same 
time, Basic and advanced training. 
Study at home* spare time. Fully 
accredited career courses. 

Send today for Free FCC License booklet 
and school catalog. G. L Bill Info on re* 
quest- For your convenience, we‘11 try to 
have a school rep contact you. No obliga¬ 
tion. Write C1E — Cleveland Institute of 
Electronics, Jne,, Dept. WHM-02, 1776 

East 17th Street* Cleveland* Ohio 44114. 


MILITARY 

SURPLUS WANTED 

Space buys more and pays more. High¬ 
est prices ever on U.S. Military sur¬ 
plus. especially on Collins equipment 
or parts. We pay freight. Can collect 
now for our high offer. 201 440-8787, 
SPACE ELECTRONICS CO, 
div. of Military Electronics Corp. 

35 Ruta Court. S. Hackensack, N.J. 07606 


NEW MULTI-BAND ANTENNA 
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NEW KITS 


If you want a microcomputer 
with all of these standard features 


LOGIC CHOSE KIT Ui* with CMOS, ftL liU.HTi HTl HiML *<*) 

, Iin'ir Ml}?, 1C', Uuili in nr ill rc ■•uiL N .i.mi i p in ul .niJ oiroanlltge 

[NrrwT r>A|y 4 Itirv mA lin*i cut,Hi ifNiJr' i-ME [>IJ.#I LfcCJ ’tAlavl CteBP##ET 
hii »nci i)4iM «:.y# ana c lip trail, 5H 9S 

VARIABLE REGULATED POWER SUPPLY KIT «*n 

..tilr lium I 1 *i o*#r 1 fk Voltt Stan>lorci*-t i»rnt>< rlrrtrnn,c , u<rrnl 'irti 
itHU il too *nA Cun^burl lirt jml Iri?>Lil M’liufjllion III 0 1% naif I"H 
tenth a* trip puvifp HPiKPlj 51 I % 

FIXED REGULA 1 ED COWER SUPPLY K1TS Shi.H It.1 M’Iph I MllH 

fNiprrtal Curl'Hl l nPiUiihj Com***jr W# jrH| lypKjE J p-Ju'U r-«H 1 l*r 0 V- PrmlPr 

Ihpij* - 1 IH 41 Irfir niLHi iripcTHinit; jji-rifKii Ai-iiiLiMr Wti 4V ‘jOGmA BV t 
MWtiA "JV IMXl^lA 1?V - iOO.-nA 1W JOOrnA \. fWi ,< V ^H**f Hfirn 

tH 9fp *p 
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* Complete 
with card 
connectors 

* Compre¬ 
hensive 


Manual 
* Complete¬ 
ly factory assembled and tested 
— not a kit 

* Optional accessories; key¬ 
board/video display, audio 
cassette modem interface, 
power supply, ROM pro¬ 
grammer, and attractive 
cabinetry*,.plus more 
options to follow. 

The HAL JHCEM 8080. $375 


TRAN$ISTOHS tNPN) 

2N9tl TYPE RF ArtmA Otullltai tm I GHi 
3N3453 TYPE HF Amp ft tin: Id I GHi [ P lI 2*14111 
JtaSbfib. TYPE G*n Puiftuw G*in (TO 43/lMI 
2N JEtEib 1 YPE RF Point Amp 1.5 W # *bC MHi 
2*11404 T YPf GP Amp $ Zw tt 100 mA Hi 100 
Artfd NPK GP TYPES, ( | JW34Q1 He (15) 

JHJ618 TYPE (P*PI GP Artip& Sw to 300 mA 
TNH05 TYPE 4PNPI UP Amp & Sw to 10 MHi 
FET't 

tt CHAMNf 1 4 LOW HQ IS El 

2N4Q41 TYPE flF Amp R Swi'th [TO 19/1051 

2N4*1B TYP[ HF AmpliMf to*4DtfrtH10 7M 

2N4163 TYPE Gm Pinimv AmpJb Sw CTO 1041 

2N54I6 1 YPF RE Amp m 440 MHt CptfllK ?Kfl41Gl 

El00 TYPE tow Cm Audi* Aftiplilm 

ITEM51 TYPE Ultu In* Hun.^ Afdhf Amp 

TISH TYPE n.yASptrd Switch h 

Audii Rf RCPFtT i, t f 2KS16T MPFT03.m l«) 

PCHAHNEl 

2M4TG0 TYPE G«n Putptna Amp A SwITO-l DEI 
El JS TYPE Hifh Sp+fd Swilch 12 51 ■' I T 0 TDGi 


^K)24 eS) 

Byte RAM 

(With maximum capacity of 
2K Bytes) 

* TTY Serial I/O 

* ElA Serial I/O 
*3 parallel I/Os 

* ASCII/Baudot terminal com¬ 
patibility with TTY machines 
or video units 

* Monitor having load, dump, 
display, insert and go functions 


SUPER SPECIALS:* 

ZN2Z22HPN IRAHSISTOH CP Amp A SwiTch 
2*12402 PNP TRAMSISTGR CP Amp A Swilth 
2N1552 HF Ppwh a«i 4 , 5 w ■- 140 MHi J W M 4D MH, 
MPFI02 ft CHAhAE t FET Flf Amp 200 MHr 
bbE D UAL 554 T IMF H 1 (tin to 1 htfit HJIP3 
22J VOL I HEGUlATOR 3 JO V * 1 2D0mA lOlPiHf 0 5) 
2710 TEH Up Amp, Life* *Eb3G md ,rA740 4T0 5] 
h jA 7005 VOLTAGE REGUEATOR b V¥ I A ICO 2201 
I0U WAVE FORM GENERATOR Wiw w/clili 
HV4 14* DtOOE 10 V.'lDmA 1*141* »c<p[ ID V 
El R1 B HEDGE HEENFIER 50 V MV 430 mA (DtPI 
MMS 11*1 DIGITAL CL0CK CMIPWnh5p*tiJ4c 


then let us send you our card. 

Communications microcomputer you can 

. has been a leader in buy. For details on the 
il communications MCEM-8080, write today, 

i/er half a decade.The We’ll also include compre- 
M-8080 microcom- hensive information on 

■ shows just how far the HAL DS-3000 KSR 

eadership has taken microprocessor-based 

and how far it can terminal, the terminal that 

you in your applica- gives you multi-code 

.That's why we'd compatibility, flexibility 

for future changes, 
editing, and a 
convenient, large 
video display 
format. 


LINEAR ICA 

108 H<c*o P mwi f) p A nip (T 0 5,'Ml VI 0IPI *1 03 

JOSH Yet FU, u I .lor 4 V ¥ 1 A {T O ll SI JS 

32* Quid 7*1 Op Amp. CBmpmuir* FQIP| 51 H 

3*01 VpH Rf« 1 Amp Sprcilv V 6 11,15 bi 24 V w7(hn 5l 75 

380 2 5 W*l( Audio A hi pi i Fun 1* riB t □ IPF $12* 

445 |hmi 1 hi la 1 hi NE455. LM54b fit DIP) 27$I 30 

JDQPapulti Op Amp (0IPFTQ 41 TO 24 

MU Dud Lowhuru Audit Pu.mp/Up Amp (□ IPI $1 00 

1451 DiuT 7*1 Op ftmpiMlNI UIPJ 2711 00 

741 F.m Cnmp Qp Amp {QlF/TO SASINI GIF] 47$1 00 

DIODES 

7EME H$ Sp^ilv Valtffi 31, 3.9.4.3. 5 1.00.02 *00-nW *7$ 1 00 

1 I, ID. II, !i. tS. II. 20. 22, ?*, 27.pi I3V i ■ HI\| 1 WfN 3/SI 00 

IN91* ni 1N*1M TYPE Cftwril Puipobf lOBV^lOmA 1b/$l.m 

1IU3I93 T YPE RECTIF l£H Sep* Miritll *00 W17 A 77$1 00 

Db VARACTDR 5 50 W OutpiH * 30 3b0 MHt. 7 70 pF $5 00 

F 7 VARACTDR I 3 W Outp^l ¥ 100 500 MHi 4 10 pF Si 00 

'MAil Nljrr r H*rt tJATA SHE I TS rtiih ,«■!, *iim Gftek ih.i «! 

I HM- OH NfQurST 2* I Op Art^n wiita ■'-■n, ish|« hA $5 in 2*0 (»**•> 

Op A,. w u* Iw-k ElIKl fIT'i *nrN t*»Tk-p mtei til tID te mrtrk*- iniilmjir*.r*1 

ir I(n kj 8‘11/76 Ob# littHtmim umtei 

OHOtH lOllAV All term hAihI In I# 1 ■■ n fr*nl |im « iuli|«:1 In :hiA# 
wnfWru' 'Hji.Lt Au ,tr?*rt n<* "fW iwplifl ^*r1i HX1\ fuft£1M>ArtV lfflfld 
YlHlil Fofl FHK CATALOG #7410 IrlO-rlW cr^t 340 utn.^nndut lurt tM 
i ik! m nock Smi 1 3 ( lt#MO 

■ | ftM 5 -nMl (Iwrk mi route, ,j*ii' , i HjS li^rnkii wirh inter Wi* |uv In Li.ii 
En U S CibmU and *te.i£u H .r#[i1 fin k.l,] 41 CO tendlnifl fB*N^ mi 
uirtwi whin SlO Ciii11 iBKlniuaU fi\ i.tei FunIwh Mtri jmhI q« 

COO^ite>> ^hi $1 QD h-iviif rti#iijr 


our card —one PC 
board that we feel 
is the best-valued, 
most complete 

HAL Communications Corp, 

Box 565,807 E.Green Street, Urbana, Illinois 61801 

Telephone (217) 367-7373 


ADVA 


products for “Your” specialized amateur equipment needs 


KLM VHF/UHF 
AMPLIFIERS 

Compleif line of 

■ ; f* 

to ibOW uutpul ■ ',1 

LARSEN T * 

Complete fine 

of mobik KLM ECHO 70 CM 

VHF/UBF aruennas yh t onfy ^32 MHi SSB/CW synlJiesijetl tfansceiwr 

on the markel. Excellent for OSCAR 7/Mo<ie 0 
$495 in stock 

WRITE OR CALL FOR CATALOGS & 
INFORMATION 


lap an - -■= " lm KLM antennas 

wr ™ 7.0^73 - 4 el $495 

fryt I4.0'14,5 # 5 el 5249 

* +.-+ -i? ^ \ ! ' A 21.0*21.6 * 6 el 5225 

6M/2M/22Q MHz & 

-r-i-*—- tt - 432 MHj beams for 

U LJ j|j ap pi tea lions 

KLM MULTI 2700 

The one 2M rig with everything fully synthesized plus 
full VFQ FIY1/SSB/CW/AM * 1GW Power Out. PLUS 
a self contained 29.5MH? receiver for Oscar 6/7A, 

$795 Orders being accepted, 

WE OFFER EXCELLENT HEATHKfT (AND OTHER) 
BUILDING/TE5TING SERVICES 

TYCOL COMMUNICATIONS 

301-831-7086 


ARCOS 

432 MHr Transverlfrs 
432 MHz KW Amplifiers 


ROUTE 3 • MT. AIRY, MD. 21771 
JACK COLSON, W3TMZ, OWNER 
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Amateur Radio Books 
available for immediate 
shipment. 


HAM RADIO 

GREENVILLE, NH 03048 


^ ORDER VOURS 

TODAY or write 
vYtvW for further into. 

*4 Pius SI.00 

I L * Shipping 

» & Handling 

PRUITT ENTERPRISES 

Box 41H9, Toropati, NV 89049 702-482-347} 


The MK+1 Memory Kcyer features a reprogram- , 
mabfe 1G24 bit MGS memory for storing up to 80 
characters. Automatic slop allows manual i mm ion 
between messages stacked ip memory* Messages , 
can be interrupted and continued. Perfect character ' 
and word spacing, lambic keyer with dot and dash | 
memories* 120 VAC and 12 VOC operation. 

Writ* for more information 

Add $1.30 for postage, Wis* res. add 4 % sales tax 

DGM ELECTRONICS \ 

7B7 BRIAR LANE, BELOIT, WIS, 53511 


REPROGRAMMABLE 
MEMORY KEYER 


ONLY $169.95 


DELUXE 


PORTA-PAK 


WE'VE RETAINED THE BARE STRONG WELDED CASE THAT HAS BEEN SO 
POPULAR. THE CEL-CELL IS NOW OUR STANDARD HOWER SOURCE - THE 
GEL-CELL HY GLOBE IfflION IS A WELL KNOW!, RESPECTED NAME IN 
THE INDUSTRY* IN GOING TO THIS I'OWER SOURCE* YOU ALSO GET 
1241 MORE CAPACITY THAN THE BATTERY IN OUR PREVIOUS DELUXE 
PORTA-PAR. THE CEL-CELL WILL HOT REVERSE POLARITY, NOH KILL 
IT SUPPER SERIOUS DAMAGE SHOULD IT DE COMPLETELY DISCHARGED* 

AN ADDED ADVANTAGE IS THAT WE CAN NOW OFFER EVEN MORE IN THI 
HAY OF CAPACITY TO THOSE WHO NEED IT* VE ARE HOW OFFERING 
THE SUPER PORTA- PAR KITH NINE AHP HOURS■ THE SUPER PORTA-PAF 
CANNOT HE HAD FOR THE REGENCY HR -1 OR RTH SERIES RADIOS BE¬ 
CAUSE Of SPACE LIMITATIONS. ALL OTHER STOCK LIMITS WILL ACCOMO¬ 
DATE THE TWO BATTERIES NECESSARY TO GIVE YOU NINE AMP HOUR 
SERVICE. 

PORTA-PAX HAS HELD THE LINE FOR 7 FULL YEARS ON PRICE* WE MUST 
AT THIS T IMF. ANNOUNCE THAT EFFECTIVE SEPTEMBER 1, PRICES WILL 
BE UP SLIGHTLY* WITH THE 12 \ 1 MORE CAPACITY, THE 1S1 PRICE 
INCREASE IS, WE FEEL, REASONABLE AHD NECESSARY. 

DELUXE PORTA-PAK..,...,*$67.&0 PLUG-1M BATTERY CONDITION 
RUDDER DUCKIE ANTENNAS.*.$?. 0 0 INDICATOR WHICH TURNS ON A 

SUPER PORTA- PAX .. , SUB. 00 L * E * D, WHEN ITS TINE: TO 


SHIPPING AND HANDLING FOP ■ 


RECHARGE,,**,*...*.-$S*00 

DvlVM* Si. 75 - 6 It.#. 

Super S2.75 - 11 lb*. 


PORTA"PAK,INC. P.O.BOX67 
SOMERS, Wl. 53171 


NEW f% 

from the 

rsgb m Jr 

VHF-UHF MANUAL^ 

3rd Edition 

by D* S. Evans, G3RPE & G* R. Jessop, G6JP 

Here is the most comprehensive and up-to-date 
book on VHP & UHF ever prepared tor the 
Radio Amateur. 

in over 400 pages it thoroughly covers such 
topics as receivers, transmitters, space com¬ 
munications, filters, antennas and FM* Included 
is a major new section on Microwave work. 

This latest edition is a handsome hardbound 
book and is sure to become the standard ref¬ 
erence for anyone involved in the world above 
30 MHz. 

ORDER BY PHONE 800-258-5353 

ONLY $12.95 

HAM RADIO 


GREENVILLE, N. H. 03048 


BOOKS BY PHONE 

CALL TOLL FREE 

800 - 258-5353 

Almost all popular 


Better Than FT.101E 

Your FT 101 + G3LLL’S RF 
CliPiHT gums RF spttch protei- 
5Nig + extra receive gam and 
selectivity. Fits ip minutes, send 
for full details or order with 
confidence - Hundreds sold di¬ 
rect from Holdings Photo Audio 
Centre, 39/41 Mincing Lane, GSLLL's RF Clipper for 
Blackburn, Eng. or write WA2- FT, 101 no# only $94 

AOQ for duty inclusive price* Jir post paid 


YOUR BEST BUY IN KITS 


W ANALOG-OIGI-LAB 

mm *jk Features 3 Regulated 

mm power Supplies. 3 Out- 

■f / pul wave 8 digi- 

* tal level switches, 2 no 

bounce puller switches. 

8 LEDs with drivers. 1 AP Super strip. 

Easily constructed* Designed toy RETS 
Electronic Schools. 

1st time offer ...-... (139,00 

Clock Kit {complete less case) $12.95 

Function Generator Kit $10.95 

Please add $1*00 Shipping/Handling 
Send SASE for flyer. Featuring Electronic 


FREQUENCY V* * I 

COUNTER * F 

7 Digit 0-300 MHi Freq, Counter $99*00 

7 Digit 0-500 MHz Freq. Counter $139.00 

8 Digit 0-30 MHz Counter 

with Options (Special) $99*00 

0-300 MHz Prescaler 

for 8 Digit Counter $19.95 

0-600 MHz Prescaler for 

8 Digit Counter $39.95 

Cabinet accessory package available for 

all of the above ...-.$24-95 

Anyone of the above kits available pre¬ 
assembled for an additional $50,00* 

on any order under $15*00 
components and kits available. 


HAL-TRONIX 

P, 0* Box 1101 * Southgate, Mich* 48195 

(313) 285-1782 
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FREE CATALOG 


JENSEN TOOLS 
4T17 N. 44 Hi IfraH, An» *»1» 


IRON POWDER TOROIDS 


NEW! ATRONICS 

Visual Code Reader 
p 1 — «■ Kit $149 


RF FERRITE TOROIDS 


BO* (ICONDIOO CA 9J0JS 


TS-1 MICROMINIATURE 


□ Available in all HA standard tones 67QHz-203.5Hz 

□ Microminiature in size, L25x20x + 65"high 
O Hi-pass tone rejection filter on board 

□ Powered by 6-16vdc unregulated, at 3-9ma. 

□ Decode sensitivity better than lOmvRMS, bandwidth, ±2Hz max., limited 

□ Low distortion adjustable sinewave output 

□ Frequency accuracy, ±23 Hz, frequency 

□ Encodes continuously and simultaneously ^ 
during decode, independent of mike 

Wired and tested, complete with ^ 

K-l field replaceable, plug-in, frequency ^ 


COMMUNICATIONS SPECIALISTS 

P.O. BOX 153 

BREA CALIFORNIA 92621 
(714) 998-3021 


VHF/UHF TrS e s rs 

Ten meters through 432 WIHe. A po$l card 
will bring our full 197b Catalog. 

® Jfi111 Cl ^oratories 

t 3312 5.E. VAN BUREN BLVD. 
CORVALLIS, OREGON 97330 
Telephone! S03-757-1134 


HARD-TOFIND PRECISION TOOlS 

lJ«r« morr lliiin 28(X1 ftrm* pllrrt, Nrurn, 
wirr «rrlp(Mfl-, vacuum *,y«i*niv relay limit. 
cijHlt-41 ft|Ujpm*Hb toot luis and cm.?* Ak<, 
|nr i co page* of uwful "Tool T lpk"‘ I u old 
m lord Met**! inn. 


Al‘ tijnd fjpf>r Ji njti H00-10 H4Wll rtiih 

men *ir .*«Lktm */ti* 200 Mill 

|»M' c^fUbiJiiy Idol lor purtrfil* of horn* 

■ifWH Ihiir, A (Tnu-,t tfH F 4>4 Uj» 7 * 

*'. ■ 7 3/8 fUj*IL m nww* Itnw up imj«cjlor 
Gutf 4AIHI] (or 3(1 dlV! Cl«HHU M lf I'D 

uH UILIV $79 .B& fHisItunj iAiN'J !y»l 

In, -n Cil'l I 


SST nt< TRONIC!) PO BOX I. LAWNPAlE C A 90260 


Charts ibwt #igw uH par 100 turna. Uu iron po*rd*r 
torpid* < 0 f tuoad circuits, Ui* f«nitt lOrOidk for 
broidbuid transfer mart. Ql for .1 70 MH|, Q2 for 
tO-ISOMH*. 

Farrit* bud* 20-600 MHi {fit f 13 win) $2 00 Dm, 
Widaband chiskam 20-500 MHi (Z“8S0 ohmii 95J E« r 

Specify cora uit and milt. Pack and ah ip 6Q*f USA and 
Canada. Air pared post dahvary wo-rldwida $2-00; 6% 
ua m Calif,; Fast tarvica; Coras thippad from stock via 
first tt*» mail or air. Sand for fra* brochura. 
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NEW REG PWR SUPPLIES 

OE 112 gives 13.6V ® 1A 

$24.95 

DE 112A gives 13 6V 3A 


10 DB 

SPEECH COMPRESSOR 

Increase your talk PWR 10 
times with our new DE-120 


SSB & CW FILTERS 

Loaded with features such 
as 100 Hz CW filters, 1500 


talk 

power 


Quality for an Economy Price 
Solid State Construction 
Linear Switch (FM/SSB) 
Broad Band 


GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


SUMMER SPECIALS 


MOTOROLA, 
SOLID STATE 
MONITOR 
RECEIVER 
MOICNB 


Ly-— 1101 A, 30-42 MH 2 12 V.D.C. and 110 

VAC all transistorized, single freq. receiver 
wild A C. power cord. May be used as a single tone 
alerting receiver (decoder presently on 2250 Hz), Can 
also be used as a mobile (12 volt Neg. GND.) wild the 
addition of O.C. power cable NKN6123A (available from 

Motorola)._ $98.00 

For tuning from 30-42 MHz, add _ $25.00 


MOTOROLA 450 MHz 
“MK” I.M.T.S. 

12 frequency dial control heads 
(less mounting bracket) $75.00 
Power/Control cable for above 

unit $25.00 


**4L- ■ 4- 


GREGORY ELECTRONICS CORP. 

245 R1. 45, Saddle Brook. N.J. 07662 
Phone: (201) 469-9000 


Model Input Output Typical Frequency Price 

702 1GW-20W SOW 90W tQW in/70W out 143149MHz $139.00 

702B 1W- 5W 6QW-8QW 1Wtn/70Wout 143-149MH* S169.Q0 


WANT SOMETHING REALLY SMALL AND EFFICIENT? 


Then you want the antenna that's known ground the work! 
for it's small size and superior performance , , . 

The Mini Products Multiband HYBRID QUAD 


ELEMENT LENGTH 11 ft, 

BOOM LENGTH 54 INCHES 
WEIGHT 15 POUNDS 
WIND SURVIVAL 75 MPH 
BANDS COVERED 6, 10, 15 8. 20 
1200 WATTS P,EP. 

FEED LINE 50 OHMS 


If not stocked by your dealer order 
direct We pay ihijjp'mi in USA Send 
Ipr hee catalog of other models jnrl 
more cJ.it,i 


Now get TPL COMMUNICATIONS quality and 
reliability at an economy price The solid slate construe 
lion, featuring magnetically coupled transistors and a 
Moating ground, gives you an electronically protected 
amplifier that should last and Iasi 

The Linear Bias Switch allows you to operate on either 
FM or SSB. The 702 and 7028 are exceptionally well 
suited lor 2-rneier SSB Typical power oulput levels as 
high as 100W PL P can be achieved with The proper drive 
The broad band frequency range means (hat your 
amplifier is immediately ready lo use. No tuning is 
required lor the entire 2-meter band and adiacenl MARS 
channels on TPL 5 new Scono-line 

See these great new additions to ihc TPL COM¬ 
MUNICATIONS product line ai your favorite radio dealer 

Call or write for prices and infor- 
mutton on TPL s complete tine of 
amateur and commercial amplifiers 

COMMUNICATIONS INC. 

U24 W, 135TH ST., GARDEHA. CA 90247 •(2133 538 98 U 

Cunado: A .C. Si mmoncEs & Son i Ltd., 285 Yofli Ittitf Bid., ^illowdalf, Ontario M2 J 

Ejijufl EMEC ln< Pj 2350 Soulh 30tk Mfllliktdok Fla, 33009 


1001 W. 18lh St. Erie, Pa, 16502 


1976 ARRL FLORIDA CONVENTION 
SHERATON SAND KEV HOTEL 


NOVEMBER 6 and 7 


REAL Convention with Exhibits, Tech. 
Sessions* FCC exams, Forums, QCWA, 
Fleradoras, AWA, MARS: i real "how to" 
Convention. Family fun tours, to area at- 
tractions, with the Sheraton Hotel your 
playground on the Gulf of Mexico. Satur¬ 
day eve banquet with ARRL President 
Dan rials, W2TUK. 


Tickets: $3 adv. spec’l, Banquet $9. Full 
info on reservations and facilities, con¬ 
tact: FGCARC Convention, P. O. Box 157, 
Clearwater, FI. 335)7, 


TIRED of CRANKING? 


Hz SSB filters. & 3W af 
A mp, Filter plugs into RCVR 
phone jack & SPKR plugs 
into filter. 12 IS VDC PWR. 

*DE102B SS0 Filter $39.95 
OE-103B CW&S5B $48.95 
PE-1048 CW Filter $37.95 
Other filters are available 

•For Ham or CB Radio use 


DE-1 10 Tripple Power Sup' 
ply supplies regulated 5.0V 
j 1.0A, f 15V & 100 ma. 
& -15V <a 1QO ma. $59.95 

SPECIAL SUMMER SALE 

Take 20 % off f 0 r or¬ 
ders postmarked be¬ 
tween Aug. 15 & Oct, 1, 
1976. Add $2 per order 
for shipping. 


integrated circuit speech 
compressor. Features in¬ 
clude I5C0 hertz voice tai¬ 
lored response for extra 
QRM A QRN cutting power 
& solid slate switching for 
long battery life. Complete 
with batteries and patch 
cord. $59.95 

DEALER INQUIRIES 
INVITED 


Dynamic Electronics, Inc. P. O. Box 896 Hartselle, AL 35640 


MOTORIZE YOUR TOWER WITH 
OUR ELECTRIC HOIST/WINCH 

• EASILY INSTALLED 

• STURDY RELIABLE 

• IN USE ON E 2 WAY, HEIGHTS. 
TRI EX, TR1STAQ, ROHN, ETC. 

TOWTEC CORP. Dept H-4 

118 ROSEOALE RD, 

YONKERS, NY 10710 
Tel. (9141 779-4142 


■ 
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FOR 1NFO& TICKETS WRITE: EXPO, BOX 1014, ARLINGTON HEIGHTS, IL 60006 





VIDICONS 

TOP QUALITY AT LOW, LOW PRICES 


8823/8844 

20PE13A 

oaon/onocio 


Fully 

Guaranteed 

in 

Factory Sealed 
Cartons! 

8758A only 
$42.00 ea.* 

8507 

8541A only 
$61.95 ea * 


Terms: Check with order, 

Add $2 00 lor shipping 
charges 


CLOSED CIRCUIT TV C0RP. 

“ World's Largest CCTV Supplier 
74 FIFTH AVE. • NEW YORK. N.Y. 10011 * (212) 989-4433 


“MINI-PORTABLE” DIPOLE KIT 

Mounts vertical or horizontal - Electrical Vh wave length 
For mast, windowsill, boat, mobile home, or auto 
Quick erect - Up to 500 wan PEP Hi-Q resonators 
Tuneable tip rod - 15 1 approximately length | 

40 or 20 meter band models | £39.95 1 





j, , . I v \ V. ~i!1. 

[flOVB- 

■ fT 1 « , * T fl .» - , / . 

n - 

i ; 1 1 ■ ^ j i r > o'nrJC'J - 

[■nen - 



All prices PREPAID shipping Cont'l USA 

KING PRODUCTS 

(Dealer Inquiries Invited) 

0. BOX A, LOimiTA. CA 90717 • IZ13) 534 - 44K 
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ARRL Florida Con von lion. . 

Adva El«cmmla —_ - ,, _,_ 

Alda ICO , ■■ ■■ _,_—_,__,_ 

Amidon Auociatfi __ 

Antenna Mart - ------ 

Antenna Specialists Co. - 

Antenna Supermarket ___ 

Aptran -_ -., —_ _,_____ 

J, P, Ashcraft Co. „_.. 

Atlas RadM> __-^—— 

Atronics 

Barry -™—™- 

Bod wig Mfg. Co. ___—--,- 

Bullet_~—-——-_- 

CFP Communications 
Cal-Cnru Systems, Inc. 

Caringeiia Electronics 
Circuit Design, Inc., Div. ol E S. L 
Cleveland Institute of Electronics 
Communications Specialists 
□ . R. Corbin Mlg. Co. 

Curtis Electro Devices 

Cush Craft -—:————i—— 

D-0 EfiNrprlln —....- . - ■ ■ 

DGM Electronics 
Data Signal, Inc, 

Davis Electronics _ 

Dentron Radio Co. ««---— 

DisC'Cap . .. 

Drake Co,, R. L. 

Dynamic Electronics 

Ehrhorn Technological Operations 

Electronic Distributors 

ELPRGCON 

Epsilon Records 

Fair Radio Sales 

Five Nine PS us 

GBC Closed Circuit TV Corp. 

Gem-Quad Products 

General Aviation 

Ciller Associates 

Cray Electronics 

Gregory Electronics 

Hal Communications Corp, 

HalTroni* 

Ham Radio . 

Hamtromcs, >nc, 

H. Alan Harp 
Heath Company 
Heights Mfg. Co. 

Henry Radio Stores 

Holdings -—- 

Host el l Electron its 
Hildreth Engineering 
Hufco 

Hy*Gain Electronics Corp. 

(com 

Internal lonai Crystal 

James Electronics 

Jan Crystals 

Janet Labs 

Jensen Tools 

^Enterprises 

KLM Electronics. Inc. 

Kensco Commun tc at ion v Inc. 
trio-Kenwood Communications, luc¬ 
king Product* 

Larsen Electronics 

Little Giant Antenna Labs 

Long's Electro me 1 

Lyle Products 

MFJ Enterprises 

MH/ Electronic* 

Madison Electronic* Supply 
Main Electronics, Inc. 

Maximilian Associates 
Microcomputer Seminar 
MidCom Eleci romci, Inc. 
Mini-Products 
WITS, (nc- 
Mobil iars 

Mosley Electronics, Inc. 

p^l, j cc h 

National Multiplex Corp 
National Radio Institute 
Ne^us Trading Company 
Northshore RF Technology 
Optoelectronics. 

P T I 4 70 

Paiomar Engineers 

Partridge (HR) Electronics 

Pipo Communications 

Poly Poks 

Penis Pah 

Pruitt Enterprises 

RP Electronics 

Radio Amateur Cat I book 

Radio Expo 

Regency Electronics 

S$T Electronics 

Sandlin Electronics Engineering 
Satan Electronics 
Southwest Technical Products 
Space Electronics Corp. 

Specially Communications System* 
Spectronics 

Spectrum Communications 
Spectrum International 
Swan Electronics 
TPL Communications 
Labs 


check-off 


* _ for literature, in a hurry — we 11 
rush your name to the companies 
whose names you '‘check-off" 

Place your check mark In the space between 
name and number. Ek: Ham Radio 234 
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ARRL Florida * Kenwood - 341 

Adva .__ 265 King_077 

AI deled _ 34? Larsen _ 078 

Am id on 005 Little Giant Oil 

Antenna Mart_ 009 Long's 468 

Antennai Spec,_010 Lyle _ 373 

Supermarket__ 404 MFJ - 082 

Aptron _ 380 MHz 415 

Ashcraft * Madison _ 431 

Astatic __ 484 Main _ 452 

Atlas 198 Maximilian 438 

Atronics _ 382 Micro, Seminar * 

Autek _ 419 MidCom _.479 

Barry * Mini-Products . . 395 

Oudwig __ 233 MlTS-231 

Bullet 328 Mobilieni _ 238 

CFP 022 Mosley 480 

Cal-Cdm _ 282 M-Tech —_ 357 

CarinaeHa 024 National Mult* 396 

Circuit Design * N. R, L . 397 

C 1, E, * Nat. SenH._ 323 

Comm. Spec. __330 Nexus _ 454 

Cant. Spec. _ _ 348 Northern-486 

Corbin 349 Northshore RF 296 

Curtis 034 Optoelectronics 352 

Cush Craft _ 035 P T 1 . 470 

D-0 269 Paiomar __ 093 

DGM „ 458 Partridge .-439 

Data Signal- 270 Pipo _ _ 481 

Davis 332 Poly Paks .— 096 

Deep South _ _ 485 Porta Pak __ 274 

Dentron _ 259 Pruitt 365 

Disc-Cap 449 RP _— 098 

Drake _ 039 Callbook _ 100 

Dynamic 041 Radio Expo_ 147 

E, T. O. __ 042 Regency 102 

Elect, Dish 044 SST 375 

ELPROCON 301 Sandlin 471 

Epsilon 046 Satan — 443 

Fair 048 Southwest 

59-j- __ 429 Tech, - 263 

QBC Corp, 477 Space_107 

Gem-Quad _ 295 Spec. Comm, 

Genave_168 Sys, - 318 

Gilfer 207 Spectronics -- 191 

Gray 055 Spec. Comm. 366 

Gregory_201 Spec, Int. _ . 108 

Hal _ . 057 Swan -.111 

Hal-Tronix __ 254 TPL _— 240 

Ham Radio 150 Telewave 483 

Hamtronics „_ 246 Tel rex-377 

Harp _ 460 Ten-Tec * 

Heath 060 Tfmekit _ 482 

Heights 061 Towtee 320 

Henry _ 062 Trl-Ex - 116 

Holdings * Tufts 321 

Hosfett _ 390 Tycol 475 

Hildreth _. 283 Universal 444 

HufcO _ 403 VHF - 121 

Hy-Gain 064 Vanguard * 

(corn _ 065 Varian 043 

Int*I Xtal 066 Webster Comm-. 42 

James 333 Webster Radio 255 

Ian 067 Weinschenker _ 122 

Janel _ 068 Weirnu-379 

Jensen 293 Whitehouse 378 

K Enterprises 071 Wilson - 123 

KLM 073 Wire Concepts 476 

Kensco 394 Yaesu — 127 

•Please contact this advertiser directly. 

Limit 15 inquiries per request. 
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RADIO AMATEUR 


Respected worldwide as 
the only complete authority 
for radio amateur 
QSL and QTH information. 
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The U. S. Callbook has nearly 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to expect 
from the Callbook. 


Specialize in DX? Then you're 
looking for the Foreign Callbook 
with almost 235,000 calls, 
names and addresses of ama¬ 
teurs outside of the USA. 
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THire* 

Tan Tec 
Time kit 
Towtee Corp. 

TrFEx Tower Corp 
Tufts Radio Electronics 
Tycol 

Universal Radio 

VHF Engineering. Div. of Brownian 

Vanguard Labs 

Varian, Eimac Division 

Webster Communications 

Webster Radio 

Weinschenker 

Weirnu 

G R. White bo use A Co. 

Wilson Electronics 
Wire Concepts, Inc, 

Yaesu Musen USA 


Order from your favorite elec¬ 
tronics dealer or write direct for 
your free catalog to: 


Tear off and mat! to 

HAM RADIO MAGAZINE 

Greenville, N, H. 03048 
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CALL 


Dept, E 925 Sherwood Drive 
Like Bluff, III 60044 
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DATA TONE KEYBOARDS 

* Five Styles 

* Slimness—0.050" 

* Positive Tactile Feedback 

* Positive Audio Feedback 

* Keyboards are designed, 
fabricated and guaranteed 
by Data Signal 


Tone digits to 8e1l System 

compatible dial pulse code. Completely solid state. Includes state 
of’the-art Phased Locked Loop anti-falsing Data Tone decoder, 
large capacity 64-digit memory and solid state pulsing. Starts dial¬ 
ing on first incoming digit. Memory will not become congested due 
to rapid succession of incoming digits. Cancel and redial function. 
* and # digits are decoded and provided for remote control 
purposes. Available as p,c, board or rack mounting. 

D PC-121 P.C* Board *195,00 

DPC-121R Rack Mount *205.00 


Gold Plated Contacts 
Stainless Steel Domes 
Conforms to curved-surfaces 
Best keyboard for Hand Helds 


Arty Styfe Keyboard 


DATA-TONE ENCODERS 

RF Proof 
Cmos 1C Encoder 
Sub-Miniature HC-43 Crystal 
Easy Installation 


Choice of Five Keyboards 
Single Tone Capability 
Lowest Cost 


falsing, Twelve Or 16 digit \ |r{F ■■■, l . 

capability. Completely solid 

state, uses latest Phased Locked Loop decoding. Single 5-volt 
power supply. Heavy duty transistor output. Available as p.c, 
board or 19* rack. 

TTD-126-12 12 digit P.C. *149,95 Rack *219,95 

TTD-126-1G 15 digit PC. *169,95 Rack *239,95 


SELF-CONTAINED 

Complete 12 or 16 digit encoders for mounting directly to hand 
held portables. AM electronics included WITHIN keyboard, includes 
LED and adjustable output control. Only Vi" thick. Select style 
when ordering. 

OTM £49 50 

MV ■ Tfl - — i-i-m— ■ iiitninni in i utm-i i ■■tr i ■ i t n it i ^ ^ 


REPEATER 
AUTO PATCH 

tt's complete — a single 
digit access/disconnect Auto 
Patch facility. All you need 

is a repeater and the phone _ 

line. Complete with auto¬ 
matic disconnect, dial-in capability, 
remote control. When used with a 
Signal's DPC-121 dial converter is 
Rack Mount available, 

RAP-2 


SUB-MINIATURE MODULE AND KEYBOARD 


The smallest encoder, allows for mounting encoder INSIDE hand 
held portable, while ,050 ihick keyboard mounts on portable. As 
semblcd for quick installation. Select style keyboard when ordering, 
S.MF £7Q 

- — ... .... ... . r-tr-spi-r—■r- 


DO-IT-YOURSELF KITS 

Ala*cart encoders are here, now buy the parts and build 
own DATATONE Encoder. Parts come with complete set o 
Struct ions and schematics. 

Keyboard, Your choice of styles ....*...1 

Digital 1C Encoder with 1 -MHjc, HC-43 Crystal _..*1 

P.C. Board with all resistors, capacitors, etc, .. ,, $2 

(*FR£E with purchase of keyboard, encoder and crystal.! 


er in kit form* or r^jf t ~ ^ 

wired, just right for r 

sure. Versatile con ja| J \* ffiVL 'S- \ ^ ^ 

trols allow wide char & t* V 

acter weight varia- H ^ 'SrXA 

tions, speeds from 5 1 M 

to 50 w.p.m. plus vol- " — ——-- ^ 

ume and lone con- ~ 

1 rol Solid-state out 
put switching saves 

power* eliminates all those annoying relay problems and is 
compatible with both grid block and solid-state circuilry. With 
its side-tone monitor a nd 9Q day warranty the Data Signal PC 
Keycr is the one for you! 


AUTOMATIC DATA TONE DIAL ER 

Automatic mobile telephone 
dialing is now available. By 
the push of a single button 

you can automatically dial 1 * j 

up to six separate 7-digit ! ' Ti°P — ■■■ ""'-1 

numbers. All solid-state ^BjIiLIX- 

micro-power COS MOS de- 

sign. Automatic PTT operation. Low profile dash mount, easy in 
stallation. Available with keyboard for manual dialing of numbers 
Manual operation provides automatic PTT operation with 1 Vj 
second transmitter hold- 

AMD-G 119.5t 

Factory programming of numbers *7.50- 


C-MOS Keyer Wired *24,95; Kit *19.95 


DELUXE RECEIVER PREAMP 

Specially made for both OLD and NEW receivers. The smallest 
and most powerful single and dual stage preamps available. 
Bring in the weakest signal with a Data Preamp. 


DATA TONE PADS 

Standard size 12 and 15 digit Data Tone Pads. Automatic PTT 
operation with 1 Vi second transmitter hold. Self powered via 
internal 9 V battery. Audio and PTT outputs, low volume audio 
monitor tor acoustically coupling of tones to microphone, 2ero 
quiescent current. R. F. proof. 

TTP-1. 2 59.50 


DELUXE PREAMPLIFIER 
STAGES GAIN dB NF cfB KIT WIRED 


SINGLE 20 
2 METER DOUBLE 40 


HF BROADBAND 


Others Available 


Send for Free New Catalog 


Order Today 

DATA SIGNAL, INC 


2403 COMMERCE LANE 
ALBANY, GEORGIA 31707, 912-883-4703 
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7E7 SUPER LOGARITHMIC SPEECH PROCESSOI 
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SSB Signal Before Processing. The weak 
valleys and high peaks give a low average 
power output, resulting in a real lack Of 
punch. 


S5B Signal After Processing. The once weak 
valleys are now strong peaks giving up to 
a 400% increase in average power output. 
The result is a signal full of punch with 
power to slice through QRM 


TWO MODELS TO CHOOSE FROM — 

PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER 



$4995 


4 95995 


LSP-520BX. 2-3/16 x 3% x 4 inches 

Uses 9 volt battery. RF protected. 3 conduc- 
tor* % H phone jacks for input and output. 


LSP-520BX II. Same as LSP 520BX but 

in a beautiful 2% x 3% x 5-9/16 inch Ten- 
Tec enclosure with uncommitted 4 pin Mic 
jack, output cable, rotary function switch. 


Up To 400% More RF Power is 

yours with this pJug-rn unit Simply plug 
the MFJ Super Logarithmic Speech Pro¬ 
cessor between your microphone and 
transmitter and your voice is suddenly 
transformed from a whisper to a 
Dynamic Output, 

Your signal has power to slice 
through QRM and you go from barely 
readable to "solid copy OM". 

Look that happens to the !RF power 
output on out NCX-3, It was tuned for 
normal SSB operation and then left 
untouched for these "before" and 
"after" oscillograms. 

Three active filters concentrate 
power on those frequencies that yield 
maximum intelligence. Adds strength 
in weak valleys of normal speech pat* 
terns. This is accomplished through 
use of an 1C logarithmic amplifier with 
a dynamic range of 30 dB for clean 
audio with minimum distortion. 

The input to the LSP-520BX and 
LSP-520BX II is completely filtered for 
RF protection, A 9 volt transistor bat* 
tery provides months of operation. 
These quality units are designed and 
manufactured entirely in the U.S,A, 



CWF-2BX SUPER CW FILTER CMOS-8043 ELECTRONIC KEYER 


By far the leader. Over 5000 in use. Razor 
sharp selectivity. SO Hi bandwidth, extreme¬ 
ly steep skirts (See Response Curves). 

• Ho ringing # Bandwidth: BO Hz. 110 Hz, 
ISO Hz (selectable) # Skirt refection: at 
least GO dB down one octave from center 
frequency for 80 Hi bandwidth m Center 
frequency 750 Hz # Drastically reduces all 
background noise (up to 15 dB improvement 
in S/N ratio) # 8 pole active filter uses IC$ 

# 9 volt transistor battery provides months 
ol operation * 400 Hz Or 1000 Hz center fre¬ 
quency optional. Add $3.00 m Size: 2-3/16 
x 3 % x 4 inches.. 

hi 

CWF-2PC 
wired PC 
board 

$ 18.95 

CWF-2PCK 
kit PC 
board 

$ 15,95 


rfttoue.NCT 

EH£1 



• Uses Curtis 8043 Keyer 1C 0 Built-in key 

• Dot memory + lambic operation with ex¬ 
ternal squeeze key • 8 to 50 WPM * Side- 
tone and speaker # Volume. tone T weight 
controls • Solid State Keying ±300 volts 
max, # Uses 4 pen light cells # 2-3/16 x 
3 l / 4 x 4 inches. 



MFJ-1030BX RECEIVER PRESELECTOR 

% Clearly copy weak unreadable signals 
(increase signal 3 to 5 "S" units) # More 
than 20 dB low noise gain # Separate in¬ 
put and Output tuning controls give maxi¬ 
mum gain and RF selectivity to significantly 
reject out-of-band signals and reduce image 
responses # Dual gate MOS FET for low 
noise and strong signal handling abilities # 
Completely stable # Optimized for 10 through 
30 MHz • Uses 9 volt battery # Beautiful 
Ten-Tec enclosure # 2 % x 3% x 5-9/16 in. 



MFJ-16010 ANTENNA TUNER 

# All bands 160 thru 10 meters # Matches 
almost any random length of wire to any 
Transceiver or Transmitter # Rated at 200 
watts RF Output to handle virtually any 
transceiver running barefoot m Ultra com¬ 
pact 2-3/16 x 314 * 4 inches m Matches 
low and high impedances by interchanging 
Input and output # 50-239 coaxial connec¬ 
tors # Unique wide range, high perform¬ 
ance, 12 position tapped inductor. Uses two 
stacked torpid cores * High quality specially 
designed variable capacitor • Heavy duty 
construction # Ail aluminum cabinet. 


ORDER TODAY. MONEY BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE. 

ORDER BY MAIL OR CALL 1-601-323-5869 AND CHARGE IT ON iMl ®3| 

Please add $2.00 per item for Shipping and Handling 

MFJ ENTERPRISES • P. 0. BOX 494(H) • MISSISSIPPI STATE • MISSISSIPPI 39762 















From YAESU The Outstanding 



New GOLD LINE 

FT-301D 


ALL SOLID STATE 


200W PEP 


ITAL DIAL TRANSCEIVER 



■ 6 - Digit Readout ■ All Modes - SSB/CW/AM/FSK ■ 160 thru 10 Meters ■ TX & RX 
Clarifier RF Feedback B 3-Position AGC Rejection Tuning (Tuneable IF Crystal 
Filter) ■ Built-in DC Power Supply ■ Optional AC Power Supply & Speaker Unit with 12 or 24 Hr, 
Digital Clock ■ Noise Blanker i RF Speech Processor Computer Type Plug-In Module 
Construction ■ Size: 11 in. (w) x 5 in, (h) x 13 V 2 in. (d) Light Weight: 22 lbs. 

The Model FT-301D is a precision-built, all solid-state, compact high performance transceiver of 
advanced design. All circuits are fully transistorized with ICs and FETs for reliability. A wide-band tuning 
system with preset pass band tuning combined with wide-band amplifier eliminates final amplifier tuning 
for band change. Also available as an option is an automatic CW identifier (programmable). 

Whether you judge it on price, performance or opera tional features, fee FT-301D comes out a winner! 



Yaesu Musen USA Inc., 7625 E. Rosecrans, No. 29, Paramount, California 90723 
Yaesu Musen USA Inc., Eastern Service Center • 613 Redna Terrace, Cincinnati,OH45215 

























Building HF or VHF power amplifiers? You'll find 
Ihem described in detail in both the ARRL Handbook 
and the Radio Handbook. And you’ll find that El MAC 
tubes are the overwhelming choice of expert equip¬ 
ment designers for 1.8 to 1296 MHz service. 

The Radio Handbook features a deluxe amplifier 
using the 3-1000Z for HF service plus other HF or VHF 
designs built around the 3-500Z, 4CX1500B. 8877 and 
the 8874. The ARRL Handbook describes a multi band 
HF amplifier using the 8877. plus other designs featur¬ 


ing the 3-500Z, 8873, 4CX250B and 3CX100A5. And 
there’s plenty of information about design and con¬ 
struction of transmitting equipment 
using EIMAC power tubes in both 
handbooks. 

For tube information, contact 
Varian, EIMAC Division, 301 industrial 
Way. San Carlos, California 94070. Or 
contact any of the more than 30 
Varian Electron Device Group Sales 
Offices throughout the world. 



varian 










